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ORIGINAL PAPERS 


TESTS ON THE RESISTIVE QUALITIES OF SODA-LIME 
GLASSES TO WATER' 


By L. A. PALMER 


ABSTRACT 

A quantitative determination of the amount of alkali taken into solution after ex- 
posure for six hours to boiling water was made with a large number of soda-lime glasses. 

Method.—The alkaline solution obtained after the six-hour treatment was titrated 
with 0.01 N H.SO, until complete absence of color with either Phenol-Red or Brom- 
Thymol-Blue used as indicator. 

A volume of the dilute acid equal to twice the volume required to destroy: the color 
was then added, the solution was boiled twenty or thirty minutes and then titrated back 
to faint appearance of color with 0.01 N NaOH. ‘The two indicators were used more or 
less interchangeably and with equally good results. 

Relationship between Composition and Resistance to Water.—Various American 
bottles were studied. It was found that these glasses varied considerably in resistance 
to water and in composition. With respect to composition, the actual analyses having 
been computed to molecular percentage composition, the numerical magnitude of the 
reactivity coefficient (Zulkowski’s formula), was found to be in general agreement with 
the number of cc. of 0.01 N alkali taken into solution during the six-hour test. The ratio 
of soda to combined lime, magnesia and alumina, all expressed in molecular percentage, 
was likewise larger in the case of glasses least resistant and diminished as the resistance 
of the glass to the solvent action of water increased. Glass of composition such that 
this ratio was less than 1.6 was found to have excellent resistant properties. 

1 Published by permission of the Director of the Bureau of Standards of the U. S. 
Department of Commerce. 


= 


580 PALMER—TESTS ON THE RESISTIVE 


Introductory 

The work outlined in this paper is a continuation of that published by 
A. E. Williams! of the Bureau of Standards. Some significant facts were 
observed by him as regards the factors affecting the durability of glass 
articles in service. ‘The purpose of these investigations has been to study 
the qualities of various types of American glassware and to devise standard 
methods of testing them. Under the direction of Mr. Williams I have 
undertaken to develop a simple method of measuring the resistance of 
various types of American glassware and from such data to study and com- 
pare them. ‘The method consists in determining the amount of alkali 
taken into solution by the chemical action of boiling water on the finished 
glass article. From data compiled by Foerster? it is shown that while the 
amount of alkali taken into solution by water does not show the total 
matter in solution yet it does show that a determination of this alkali will 
give a fair means of judging the comparative resistances of glassware. 

Since it has been found that the quantity of alkali in solution after steril- 
ization or after a long period of storage is appreciable in the case of glasses 
of low resistance, and that this quantity is more dependent upon the compo- 
sition of the glass than upon any other factor, the importance of having 
some quick and simple means of testing the resistance of glassware can 
easily be seen. 

Previous Work 

The resistance of various types of chemical glassware to the action of 
water has been thoroughly investigated by P. H. Walker and F. W. Smither® 
of the Bureau of Standards. In obtaining a method applicable to all types, 
sizes and shapes of ordinary soda-lime glassware, it has been necessary to 
have in mind the difference in the purpose of making the tests from that of 
testing glass for laboratory use. Mylius, Foerster and Kohlraush‘ offer 
several methods, but none of them meets with that requirement of sim- 
plicity which it was our purpose to attain. 


Treatment of Sample 
Tests by many investigators have been made on broken samples. The 
difficulty of obtaining particles of even nearly uniform area and size can 
easily be seen, and furthermore it is simpler to make the test on the finished 
article. Such a test involves all factors, surface conditions of the original 
article as well as composition. 

1A. E. Williams, ‘‘Disintegration of Soda-Lime Glasses,”” Jour. Amer. Ceram. Soc., 
5, 8 (1922). 

2Z. anal. Chem., 33, 381. 

* “Comparative Tests of Chemical Glassware,”’ by Percy H. Walker and F. W. 
Smither, Bureau of Standards, Tech. Paper 107. ‘‘Chemical Glassware,” Percy H. 
Walker, Jour. Am. Chem. Soc., July, 1905. 

* Hovestadt, “Jena Glass,”’ Pages 318-371(Review this work). 
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Broken fragments treated from 6 to 48 hours in boiling water showed 
considerable disintegration and flaking on the edges, whereas the surfaces 
were not always visibly etched or chipped. Also after drying, the edges 
showed a heavy white fringe as compared to slight dimming of the finished 
surface. This indicates that there is a distinct difference in the rate of 
disintegration between fractured surfaces and the original finished surfaces 
of the’article. That there is such a difference seems to be a matter of 
doubt on the part of Turner! and his co-workers and our observations seem 
not to be quite in agreement with his. On account of such differences in 
degree of disintegration and because of the fact that the resistance of the 
finished article is of most importance, all tests were made on unbroken 
samples. 

No attempt to duplicate the work of Mylius,’ in which he applied the 
“eosin reaction” to freshly broken surfaces, was made for this same reason. 
The finished article, whether hand molded or machine molded, is the thing 
of importance. A study of the disintegration rate of the finished article 
is necessary in order to discover the extent of all possible factors in their 
effect upon the resistant properties. Our observations are by no means 
complete, yet they show certain things of interest and if followed up and 
applied more extensively may lead to conclusions of much greater value 
than those so far obtained. 

Glass which showed the highest rate of disintegration in such an acceler- 
ated test as in boiling water for a period of six hours showed a correspond- 
ingly high rate when filled with distilled water and kept at room tempera- 
ture for a period of six months, so that the six-hour test enables one to as- 
certain the probability of discoloration or deterioration of the contents of 
a glass container. The rate of disintegration in boiling water was found, 
however, to be much higher than in water at a temperature even slightly 
below boiling. It was also found that by partially filling the container 
to a mark and keeping it there the titration values obtained were not con- 
sistent. It is therefore necessary to expose the entire surface to the boiling 
water and when this is done results are consistent. It having also been 
observed that six hours in boiling water produced enough soluble alkaline 
material to make a quantitative determination practicable even in the case 
of soda-lime glasses, it was decided that that length of time was sufficient 
for all purposes. 


Preparation and Standardization of Reagents 
The titrations were made with 0.01 N H.SO,; and 0.01 NaOH. ‘These 
solutions were prepared by diluting 0.1 N solutions to ten times their 
1 “Examination of Methods Used in Determining the Durability of Glass,”’ 
W. E. S. Turner, Jour. Soc. Glass Tech., 6 [21], 30 (1922). 
2 “Die Eosinreaktion des Glases an Bruchflachen,” Z. anorg. allgem. Chem., 55, 233 
(1907), and 67, 200 (1910). 
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original volumes. ‘The 0.1 N NaOH was standardized against fused ben- 
zoic acid! and the 0.1 N acid was checked against the alkali solution. ‘The 
alkali solution was kept in Pyrex glass flasks. ‘The indicators used in the 
method finally adopted were Brom-Thymol-Blue and Phenol-Red. The 
choice of a suitable indicator was important. Consistent results were 
not obtained with phenolphthalein, which has a pH range of 8.3 to 10. 
The 0.02% solutions of the sodium salts of Brom-Thymol-Blue and Phenol- 
Red were used more or less interchangeably and with equally good results. 
The pH range of the Brom-Thymol-Blue solution is 6.6 to 8.28 and that 
of the Phenol-Red 6.6 to 8.2. The point of neutrality being very close 
to 7.0, it can be seen that both indicators should be suitable. The choice 
of either one or the other can be left to the analyst, it merely being a choice 
of color. 


Preliminary Treatment 


The glass articles were filled with or immersed in (as in the case of 
tumblers), distilled water at room temperature for a period of 24 hours. 
They were then rinsed and washed thoroughly and tested immediately. 


Methods of Conducting the Six-Hour Boiling Test 


(a) Method Used for Tumblers or Small Wide-mouth Articles.— After 
the preliminary treatment the article is placed in a two-liter Pyrex beaker, 
Griffin type, and immersed completely in distilled water to a mark on the 
beaker. The volume of boiling water is kept constantly at this mark 
by small additions of water. The addition of a considerable quantity 
lowers the temperature below boiling and this must be avoided. The 
beakers are covered over at the top with round bottomed Pyrex flasks 
partially filled with water. This tends to limit the frequent addition of 
water and also keeps out dust particles. Blank tests are made on the beak- 
ers by repeated boiling for six-hour periods until finally no traces of al- 
kalinity can be obtained. 

(b) Method Used for Bottles.—The bottles are first given the usual pre- 
liminary treatment. ‘They are then filled with distilled water at room 
temperature to a mark such that on increasing the temperature to boil- 
ing, they are filled very nearly to the neck. The bottles are then placed 
upright in a bath of CaCl, solution (boiling point 103.5 to 104°C) and held 
in place by a board rack, the latter placed horizontally and close to the 
surface of the bath. The necks of the bottles project through holes in the 
rack. A constant volume of boiling water within the bottle is maintained 
by passing a current of steam through Pyrex capillary tubing into the bottle 
to offset loss from evaporation. ‘The steam apparatus is so adjusted that 


1 “Benzoic Acid as an Acidimetric Standard,”’ George W. Morey, Bureau of Stand- 
ards, Sci. Paper 183. 
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the rate of flow of steam into the bottles is controlled. At the end of six 
hours the bottles are quickly removed, their contents transferred to Pyrex 
flasks and titrated. 

Methods of Titrating 

Several methods were tried. The chief difficulty met with was due to 
the material in the solution being more or less converted into carbonates. 
Chemists generally realize the difficulty of titrating dilute carbonate so- 
lutions. 

The solutions are titrated while hot with the 0.01 N acid until colorless, 
using either Brom-Thymol-Blue or Phenol-Red as indicator. An excess 
of the acid equal to twice the volume required to destroy the color is then 
added and the solution is boiled for twenty minutes. This should de- 
compose all carbonates present. The solution is then titrated back to 
faint alkaline color with the 0.01 N NaOH. 

In Table I are typical results as obtained by the titrations of solutions 
from milk bottles after boiling in the manner described above. ‘These 
bottles came from the same furnace and machine and were made during the 
same working portion of the day. 


TABLE I 
Alkalinity per 
Total alk. ce. 100 cc. of sol 
No. of bottle Vol. solution, Indicator of .01 N NaOH Cc. .01 N NaOH 
ce. 

1 886 Brom-Thymol-Blue 60.9 6.85 
2 880 55.5 6.30 
3 860 60.0 6.98 
4 860 Phenol-Red 57.8 6.72 
5 S848 is 59.8 7.05 
6 844 57.9 6.85 
7 850 52.4 6.16 


An analysis of the solutions obtained by boiling four tumblers of the 
same type for 32 hours was made. ‘The four solutions were evaporated 
to small volumes, combined and titrated. An excess of acid was added, 
the combined solutions were evaporated and the residue was analyzed. 
The amount of Na,O given under ‘dissolved material” has been corrected 
for the Na,O added during titration. 

Following are the results obtained: 


Analysis of glass Analysis of dissolved material 
Per cent Percentage of total Gm, 

72.10 39 .68 0.1090 

Na:O 20.54 57 .30 0.1574 

CaO 4.28 2.07 0.0057 

MgO 2.88 0.19 0.0005 

aan 0.20 0.77 0.0021 


Total 0.2747 Gm. 
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Calculating the weights of Na,O, CaO and MgO to their equivalents 
in terms of cc. of N/10 HCl, a total of 53.09 is given. The actual titration 
value obtained was 52.1 cc. N/10 HCl. 


Tests were made on a large number of beverage, catsup and vinegar 
bottles. These bottles were grouped in pairs, each one of a pair being 
identical in make, size, shape and tests made. If one of a pair showed a 
high rate of disintegration during the six-hour test, the other bottle showed 
a correspondingly high rate when filled with distilled water and stored at 
room temperature for a period of six months and two of a pair when given 
the six-hour test invariably gave alkalinity values that checked closely. 
Some of the results obtained are shown in Table II. 


TABLE II 
Alkalinity 
Alkalinity per 100 cc. 
per 100 cc. 6 months’ 
6 hours. storage. 
Bottle Cc. of .01N Cc. O01 N Composition of bottle 
no. NaOH NaOH SiOz CaO MgO Na2O 
65 8.36 1.97 74 .34 0.52 0.22 17 .90 
50 4.62 0.90 73.56 1.80 6.58 1.24 16.82 
147 3.53 0.49 72 .80 1 .62 7.90 0.68 17 .O0O 
31 1.94 0.14 74.96 1.08 8.07 0.24 15.65 
19 5.0 1.20 75.73 0.78 5.18 3.48 14.83 
20 6.4 1.48 77.70 1.27 6.23 0.84 13 .96 


A number of the bottles which were given the six-hour boiling test were 
analyzed. ‘This number included those which showed the highest rate of 
disintegration, those most resistant, and some of the ‘‘medium”’ ones. 
In Table III are given the molecular percentage compositions as calculated 
from the analyses, the “solubility numbers,’’ which are the number of 
cubic centimeters of 0.01 N NaOH found present in 100 cc. of the solutions 
after the test, and two series of numbers calculated from empirical formulas 
in an attempt to relate composition with resistance to water. The results 
are arranged in order of the magnitude of the solubility numbers, the 
first ten having the highest solubility numbers and being therefore the least 
resistant of all the group, and the last eight being the most resistant and 
least soluble. 


In the formula, (: =s 
c+d 


) (c +d — 3b), c represents the molecular per- 


centage of lime and magnesia, d the molecular percentage of soda and b 
the alumina. This is the well known Zulkowski formula as modified by 
Baillie.| The formula is mathematically derived, the derivation being 


1 An examination and extension of Zulkowski’s theory of the relation between the 
composition and durability of glasses by Wiiliam Learmonth Baillie, Journal Society 
of Glass Tech., 6, No. 21, May, 1922. (See next page for balance af footnote.) 
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based on the assumption of the presence of simple and complex silicates 
in the glass. According to Zulkowski’s theory a glass is less durable ac- 
cordingly as the simple silicate content is increased. ‘The complex sili- 
cates are not attacked to any extent by water. The above formula there- 
fore represents the molecular percentage of simple silicates. While the 
experimental work outlined in this paper was not performed with the 
purpose of verifying any theory, it was seen, however, that the formula is 
generally in agreement with actual analytical results. The higher the 
value obtained from this formula, the less durable should be the glass 
and this was found to be so in most cases. A few variations are noted 
among the bottles that are of nearly equal resistance, for example, Nos. 
6 and 7 are higher than 4 or 5 and Nos. 13, 14, and 21 are much higher 
than glasses equally resistant. 

The mol. percentage of CaO + mol. percentage MgO, bottle No. 1, 
Table III, = 9.89 mol. percentage of RO. Designating the mol. per- 
centage of SiO. (or RO:), by a, AlO; by 6, RO by ¢ and R,O by d and sub- 
stituting these values in the reactivity coefficient, e + (c + d — 3b), 

we obtain the negative value, —9.56. The numerical value of this quan- 
tity is considered without regard to the sign, that is, glass which as a re- 
activity coefficient of —9.56 is less durable than glass No. 11 which gives 


1 In applying Baillie’s extension of Zulkowski’s formula it is always necessary to 
first compute the molecular percentage composition from the actual percentage compo- 
sition as obtained directly by analysis. As an illustration, the analysis of bottle No. 1, 
Table Iil, gave the following: 

SiO.—69 .91°%%; AlO;—0.91%; CaO—7.04%; MgO—1.56°% and Na,O—20.68%. 
These percentages are divided by the molecular weights. 


69 .91 60.3 = 1.1590 
0.91 102 = 0.0090 
7.04 56 = (0.1257 
1.56 40.32 = 0.0387 
20.68 62 = ().3336 

Total 1.6660 


————— = (}9.57 mol. per cent SiO, 
1.666 

0.009 X 100 

1 .666 
0.1257 100 
1 .666 
0.0387 100 
1 .666 
0.0387 100 

1 .666 


= .54 mol. per cent Al,O; 


= 7.55 mol. per cent CaO 


= 2.34 mol. per cent MgO 


= 20.00 mol. per cent Na,O 


| 

| 

| 

| 
| 

| | 
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a value of —5.21. This particular formula is applicable only in case 
c + dis greater than 3b, which is usually the case in commercial glassware. 


The second formula, =. which represents 
b+ec 


Mol. percentage of Na,O 
Mol. percentage of CaO and MgO + mol. percentage of Al,Os; 


is not based on any theory. It is interesting to note that here also are cer- 
tain exceptions and that these correspond to the same exceptions as cal- 


TABLE III 
Cc. of .01 N 
NaOH per 
100 ce. solution. 


Bottle Solubility RO R2O d 

no. no. (a) (b) (c) (d) d—3b) 

( 1 12.02 69.57 0.54 9.89 2000 —9.56 1.92 

2 72.18 0.92 7.97 18.95 — 9.88 2.13 

| 3 8.44 71.82 0.56 9.55 18.12 — 8.05 1.79 
| 1 840 73.45 0.60 7.85 18.10 9.54 2.142 
Group 5 8.36 74.40 0.31 7.80 17.50 -93 2.158 
I | 6 8.35 74.44 0:26 7.30 18.03 10.39 2.382 
' 7 8.12 69.97 0.94 8.64 20.45 -10 .64 2.133 
8 7.20 73.92 0.39 8.40 17.29 8.47 1.967 

9 7.14 69.16 1.04 9.63 20.15 9 42 1.89 
10 6.81 72.90 0.46 8.70 17.94 8 42 1.958 
( 6.33 77.67 0.75 7.88 13.70 5.21 1.588 
12 5.67 70.87 1.10 10.52 15.51 — 4.33 1.335 
3 5.50 71.438 0.96 9.00 18.57 8.57 1.865 

| 14 5.20 75.06 0.23 8.11 16.56 8.22 1.99 
| 15 4.90 73.52 1.09 8.95 16.44 - 6.48 1.637 

Group 16 4.10 72 .92 0.7 9 .54 16.71 6.53 1.61 
II | 17 4.10 75.94 0.48 8.52 15.04 6.12 1.67 
| 18 3.50 73.00 0.97 9.25 16.78 6.58 1.642 
| 19 3.50 75.69 0.62 8.33 15.37 — 6.07 1.717 

| 20 3.20 72.35 0.60 9.67 17.37 7.19 1.691 
21 3.20 71.52 1.00 8.86 18.61 8.67 1.888 
( 22 2.86 69.46 0.67 12.38 17.49 — 4.77 1.340 

2 2.85 72.29 0.60 10.12 16.99 — 6.41 1.584 

24 2.27 74.10 0.51 10.31 15.08 — 4.48 1.394 
Group 25 1.98 71.90 0.73 11.27 146.10 — 4.44 1.342 
III 26 1.96 75.12 0.64 8.96 15.28 — 5.82 1.592 
27 1.91 73.25 0.30 10.40 16.05 — 5.38 1.500 
28 1.51 73.37 1.47 9.39 15.77 — 5.27 1.452 
| 29 1.41 69.11 0.84 12.49 17.55 — 4.63 1.316 


culated from Zulkowski’s formula. Here also Nos. 6, 7, 13, 14 and 21 are 
out of order as related to their resistance numbers. It seems likely that 
factors other than composition influence the rate of disintegration, although 
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to a less extent. Such a factor might be surface condition, a smooth sur- 
face being more resistant than a rougher one in the case, for example, of 
two bottles of the same composition. 

From a consideration of Table III the following is evident: All 
members of Group I have distinctly higher reactivity coefficients and 
solubility numbers than any other members of Group III. With three 
exceptions (Nos. 13, 14 and 21) the same holds in comparing members of 
Group I with the medium class, II. All glasses which have a solubility 
number greater than 6.5 have a reactivity coefficient greater than 8 and, 
with the three exceptions mentioned, all glasses having a solubility number 
less than 6.5 have a reactivity coefficient of less than 8. Glass having a 
solubility number not greater than 3 is of excellent quality as regards its 
resistant properties. This type of glass usually has a reactivity coefficient 
of less than 6.5. The ratio of the molecular percentage of R2O to the com- 
bined mol. percentage of RO and R2O; as computed, tends to show that the 
most resistant glass in the table gives for such values less than 1.5 and for 
glass in Group I, which is least resistant, values greater than 1.8. In 
Group II, or the medium class, with three exceptions, the values obtained 
by this second formula are between 1.6 and 1.7. 

The value of using this second formula might be questioned. The lime 
to soda molecular ratio has been mentioned by various authors. It is 
usually considered that alumina adds to durability to a greater extent than 
lime and is often referred to as “glorified lime.” ‘The author has introduced 
this formula simply because of the fact that it is noticed that the magnitude 
of the values obtained by it is generally, though not always, of the same order 
as that of the numerical values as obtained by the reactivity coefficient. 

The interior surface areas of four of these bottles were measured. This 
number included those which differed most in size and shape and were the 
most extreme cases of dissimilarity among the whole number (about 200) 
that were tested. If the resistance of the bottles had been calculated in 
terms of unit area instead of concentration per unit volume, the same com- 
parable results would have been obtained throughout. Following are the 
inside area measurements of the four bottles, their volumes and alkalinity 
values expressed both in terms of concentration per unit volume and 


dissolved from 100 cm.? of surface. 
Cc. of 0.01 N alk, 


Bottle Ce. of 0.01 N alk. dissolved from 
no. Area, cm.? Volume, cc. per 100 cc. sol. 100 cm.? 
58 274 .94 344 4.62 5.81 
39 308 .83 360 5.22 6.10 
173 628.18 806 7.25 9 .30 
167 570.7 800 4.55 6 .37 


The numbers of the fourth column bear to one another nearly the same 
ratio as do the numbers of the fifth. There was seldom a case among a 
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large number tested where the differences of such ratios equalled ten per 
cent. The greatest discrepancies are apt to occur among smaller bottles, 
but these may be tested in large beakers as in the case of tumblers. The 
above figures indicate that bottles may be tested on a basis of capacity 
and that such a basis should put them in their proper class whether of 
‘high, low or medium resistance. 


Summary 

The resistance to water of various types of soda-lime glasses has been 
studied. 

A method of measuring this rate is suggested, which is simple and accu- 
rate and applicable to glass surfaces. 

The relation of composition to resistance to water of various American 
bottles has been studied. It was found that these bottles varied consider- 
ably in resistance to water. 

Two unrelated formulas applied to analytical data are in general agree- 
ment and indicate the importance of composition as a factor in the making 
of the most durable glass. -Glass which gives a solubility number less than 
5.5 after a six-hour test has sufficient resistant qualities for most purposes. 

It has been found that with respect to composition, the actual analysis 
having been computed to molecular percentage composition, the ‘“‘re- 
activity coefficient,’’ as calculated, should be less than § for fairly resistant 
glass. If this reactivity coefficient is less than 6, the glass is of excellent 
quality and very resistant. It is to be understood that this is generally 
but not invariably the case, as factors other than composition are also 
involved, although to a less extent, in making glass of a resistant quality. 
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THE ACTION OF SLAG UPON SILICA, MAGNESITE, CHROME, 
DIASPORE AND FIRE-CLAY REFRACTORIES 


By R. M. Howe, S. M. PHELPs AND R. F. FerGuson! 


ABSTRACT 

The resistance of magnesite, chrome, silica, diaspore and fire-clay brick to the action 
of five slags was studied by anew method. The brick and slag were reduced to a powder, 
mixed in several proportions, and the fusion points of the mixtures determined. The 
actual melting points of the mixtures, the porosity of the brick, and the depression of 
the fusion point of the refractory due to slag action are taken into consideration in in- 
terpreting the results. Magnesite had a slightly higher resistance to the action of most 
slags than did chrome. ‘The behavior of silica brick varied considerably with different 
slags. ‘The behavior of different types of fire-clay brick showed considerable varia- 
tion, depending upon the nature of the slag, the composition of the brick, and its 
density. 


In a previous paper® it was demonstrated that the action of slag on re- 
fractories is the resultant of two tendencies—penetration and solution. 
Experimental data were also presented to show “‘that a slag penetration 
test is of slight practical value, for its results may be obscured by a high or 
low resistance to solvent action.”” Other plant and laboratory data led 
to the statement that “‘a test designed to show resistance to chemical ac- 
tion should give information of practical value.’’ Since the presentation 
of that paper it has been possible to make a number of tests by means of 
this latter method. 

This test is based upon the principle that slags react with refractories 
forming mixtures or compounds with lower fusion points. The depres- 
sion of the fusion point of the refractory due to this action is regarded as 
a measure of the intensity of the action. The actual fusion point gives an 
idea of the limit of safety when the refractory brick are in contact with 
molten slag. 

Magnesite, chrome, silica, diaspore, and five kinds of first-quality fire- 
clay brick were compared. ‘They were each exposed to the action of basic 
open hearth, acid open hearth, heating furnace, blast furnace, and coal ash 
slags. 


Method of Procedure 


Ten pounds of each sample of refractory brick was first reduced 
to the same state of subdivision. This precaution was taken in order to 
overcome any possible difference in resistance to slag that might arise from 
a variation in the fineness of the materials. A typical screen analysis of 
the prepared samples is given on following page. 

1 Industrial Fellows of the Mellon Institute of Industrial Research, University of 


Pittsburgh, Pittsburgh, Pa. 
2 “A Study of the Slag Test,” Jour. Amer. Ceram. Soc., 6 [2], 466-473 (1923). 
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80 to 100 mesh....... 38.0% 
100 to 120 mesh....... 13 .5% 
120 to 140 mesh....... 4.5% 
140 to 160 mesh....... 4.5% 
160 to 180 mesh....... 8.0% 
Through 180 mesh..... 31.5% 

100.0% 


Batches were then made that contained 4, 8, 12, 16, 20, 30, 40 and 50 
per cent of several kinds of slag mixed with the refractory materials. 
These batches were made into test cones. The fusion point of each cone 
was then determined and the results were recorded. 

It was found necessary, in making these determinations, to set the clay, 
silica, and standard Orton cones in fire-clay pats. The magnesite cones 
were set in magnesite pats and the chrome cones in chrome pats. In the 
latter cases the round cone pat was divided into two sections, one for 
the Orton cones and the other for the test cones. This necessity arose 
from the fact that the magnesite, chrome, slag mixtures reacted with the 
fire-clay base and gave results from 2 to 16 cones too low. Each fusion 
point determination was extended over a period of four hours, this slow 
schedule having been adopted to allow the more complete action of the 
slag. 


Experimental Data 


The chemical composition and fusion point of each refractory brick 
is given in Table I. The analysis and fusion point of each slag is given 
in Table II. The fusion point of each mixture is given in Tables III, IV, V, 
VI, and VII. An “x” in the fusion point tables indicates that this material 
or mixture fused above cone 36, the limit of the gas furnace in which these 
determinations were made. 


TABLE I 
ANALYSES AND FusION PoINTs OF REFRACTORY MATERIALS 
Nature of brick Diaspore Fire clay Silica Magnesia Chrome 
laboratory letter B E A E D c L H I 
Silica 30.98 47.94 50.98 57.12 62.20 80.06 96.58 7.80 12.94 
Alumina 63.20 47.13 48.94 38.01 33.44 18.30 74 2.42 23.17 
Ferric Oxide 2.62 1.20 3.16 1.94 1.79 .88 .50 3.62 13.45 
Lime 21 .73 .36 44 .20 1.88 3.86 
Magnesia trace saa .52 .50 .20 .07 16 82.40 8.95 
Alkalies 46 1.238 1.82 16 .50 trace .21 trace .03 
Total 100.79 100.49 100.28 100.14 100.35 100.85 100.07 100.10 99.85 


Fusion Point in 
Cones 36 33% 32% 32% 30% 28 31% oe eae 
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Slag 
Silica 
Alumina 
Iron Oxide 
Titania 
Lime 
Magnesia 
Manganese Dioxide 
Alkalies 


Total 
Fusion Point 


Fusion Points oF Acip OPEN HEARTH SLAG 


Brick designation 0 


Diaspore B 36 


Fire Clay K 33.5 
Fire Clay A 32.5 
Fire Clay E 32.5 
Fire Clay D 30:5 
Fire Clay C28 

Silica L 31.5 


Magnesite H 
Chrome I 
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Basic 
open 
hearth 


23 


0 


.30 
.60 


1.02 


100 


.95 


48 


TABLE II 
ANALYSES OF SLAGS USED IN TEsTsS 


Cone 7 


Blast 
furnace 


36 .82 


11.70 


99 .79 


Cone 3 


TABLE III 


Heating 
furnace 


16.98 
3.91 
75.30 
0.70 
0.79 
0.14 
1.89 
0.06 


99 .77 


Cone 2 


Per cent slag in mixture 


8 


33 .5 


31. 


32 
29 
20 
20 


12 
99 
30 


( 


26 
17 
18 


31 


16 20 
33 30 
29 27 
28 26 
20 16 
15 13 
17 16 
31 29 
36 33 
30 


20-26 


Ac 


ope 


id 
“n 


hearth 


50. 
3. 


16 
00 


trace 


99 


Cone 12 


28.5 


92 


32 


15 
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Coal 
ash 


56 .76 
28 .59 
9.25 
1.40 
1.57 
0.45 
trace 
1 .34 


99 .36 


Cone 8 


REFRACTORY BricK MrxEs* 


40 50 
20 13 
14 9 
11 8 
1] 
6 
8 6 
28 28 
3 27 
13 12 


* The diaspore and fire-clay brick are arranged in order of increasing silica content. 


Fusion PoINTs OF 


Brick designation 0 
Diaspore B 36 
Fire Clay K 33 .5 
Fire Clay A 32.5 
Fire Clay E 32.5 
Fire Clay D 30.5 
Fire Clay C 28 
Silica L 31.5 
Magnesite H 
Chrome I 


* The diaspore and fire-clay brick are 


BLAST FURNACE 


TABLE IV 


Per cent slag in mixture 


Ss 


12 
29 
26 
20 
17 .5 
13.5 
13 
30.5 


16 
20 
18 
17 
13. 


11. 


10 
30 
36 
34 


20 
14 
14 
13 
13 
11 

8 


or 


33. 
32 


SLAG—REFRACTORY 


5 


BRICK 


30 
14 
13. 
13 
13 

9 

5 
17 
26 


16 


MIxEs* 

40 50 
14 10 
13.5 12 
12.5 
12.5 1] 
7 5 
2 2 
6 3 
17 14 
9 8 


arranged in order of increasing silica content. 


— 
26 3.40 30.25 
0.54 1.54 
37 43 .40 2 .32 
6 .96 2.47 0.93 
4.24 0.89 11.72 
0.09 0.57 
4 30 
33 | 16 
32.5 | 13 
32 14 
29.5 10 
27 13 
31.5 
| 
4 
33.5 32.5 
32.5 31 5 
30 29 
29 29 | 
26 20 maa 
20 14 
31 31 |_| 
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TABLE V 
FusIoNn Points oF BASIC OPEN HEARTH SLAG—-REFRACTORY BRICK MIxEs* 


Per cent slag in mixture 


Brick designation 0 4 8 12 16 20 30 40 50 
Diaspore B 36 33.5 32.5 20-26 14 12 11 10.5 10 
Fire Clay K 33.5 32 30.5 18.5 14.5 14 12 8 6 
Fire Clay A 32.5 30.5 26 16 15 13 g 8 5 
Fire Clay E 32.5 30.5 26 13 11.5 10.5 7 6 2 
Fire Clay D 30.5 28 a0 11.5 11.5 10 3) 2.5 2 
Fire Clay C 28 20 14.5 12 11 8 3 y 1 
Silica L 31.5 31.5 31.5 31 31 30 19.5 16 4 
Magnesite H 
Chrome I 


* The diaspore and fire-clay brick are arranged in order of increasing silica content. 


TABLE VI 
Fusion PorInts OF HEATING FURNACE SLAG (FusION Point = CONE 2)—REFRACTORY 
Brick MIxEs* 


Per cent slag in mixture 


Brick designation 0 4 8 12 16 20 30 40 0 
Diaspore B 36 34 32.5 31.5 29.5 20 15 11 9 
Fire Clay K 33.5 32.5 31.5 30 28 19 14 10 g 
Fire Clay A 32.5 31+ #30 26 19 18 10 9 8 
Fire Clay E 32.5 31+ 29 26 18 16 11 8 8 
Fire Clay D 30.5 28 18 13 11 10 9 8 8 
Fire Clay C 28 20-26 17 15 14 13 12 11 10 
Silica L 31.5 30.5 29.5 28.5 28.5 28.5 28 27 2% 
Chrome I 36 35 36 36 


* The diaspore and fire-clay brick are arranged in order of increasing silica content. , 


TABLE VII 
Fusion Pornts oF Coa, ASH SLAG—REFRACTORY BRICK MIxEs* 


Per cent slag in mixture 


Brick designation 0 4 8 12 16 20 30 40 50 
Diaspore B 36 35.5 35 34.5 34 33.5 33 32.53 30.5 
Fire Clay K 33.5 33+ 33 33 32.5 32.5 32 30.51 30 
Fire Clay A 32.5 32 32 31.5 31.5 31.0 30.5 29 20-26 
Fire Clay E 32.5 32 31.5 31.5 31.5 31.0 31 28 26 
Fire Clay D 30.5 30.5 30 28 27 .5 27 26.5 19 15 
Fire Clay C 28 28— 27 .6 27 .5 27 26.5 20-26 18.5 16 


* The diaspore and fire-clay brick are arranged in order of increasing silica content. 


Discussion of Results 


The data obtained were plotted in several ways in order to simplify 
their study, but the arrangement shown in Figures 1-4 proved to be the 
most effective. In plotting these curves the silica contents of the diaspore, 
fire clay, and silica brick were taken as the abscissae. The fusion points 
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of each brick, with or without slag, were taken as the ordinates. ‘The 
points representing equal slag concentrations were then connected. 
When the resulting curves are 
examined, it is evident that a 
given slag does not exert the same 
influence upon every brick. Eight 
per cent of basic open-hearth slag, 
for example, lowers the fusion point 
of fire brick K 3 cones, of fire brick 
D 13'/2 cones, and of silica brick I, 
only '/2 cone. Increasing amounts 
of a given slag also exert a greater 
influence, as is shown in the action 
of basic open-hearth slag upon fire 
brick C. Four per cent of this slag 
lowers the refractoriness of the ft 
brick 8 cones, 8 per cent 15'/» 
cones, 12 per cent 16 cones, 20 per 
cent 20 cones, and 50 per cent 27 Fic. 1.—Fusion points of diaspore, silica 


cones. It is to be noted also that and fire-clay brick mixed with acid open- 
hearth slag. 


different slags do not exert the same 
ifuence upon any given brick. 

The fusion point of brick K is 
| decreased 16'/2 cones by the action 
of 30 per cent of acid open-hearth 
slag, and from 1'/s to 21'/2 cones 
by equal amounts of the other slags. 

Thus the behavior of the slags in 
the test agrees with that which has 
been observed in service in three 
general but important details. 

1. The intensity of the action 
| increases with the slag concentra- 


tion. 
: 2. Different slags do not exert 
I ee the same influence upon any one 
material. 
Fic. 2.—Fusion points of diaspore, silica, 3. ‘The influence of a given slag 
and fire-clay brick mixed with blast furnace \arjes with different refractory 
slag. 


materials. 

These facts show that it is possible to distinguish between the action 
of different slags upon refractories by laboratory methods. They also 
show that the brick which are least affected in this test show a high 


ON POINTS IN CONES 


FUSTO. 


60 


80 


ER CENT SILICA IN DIASPOR, SILICA AND FIRECLAY BRICK 


40 50 


Fic. 3.—Fusion points of diaspore, silica, 
and fire-clay brick mixed with basic open 
hearth slag. 


better service. This is due to the 
fact that the slag action is restricted 
to a smaller area in the case of the 
denser brick. 

The test described does not take 
this fact into consideration, for the 
influence of density and of the tex- 
ture of the particles is destroyed in 
the preparation of the sample. It 
is believed, however, that allowance 
can, to a certain extent, be made 
for this condition by taking into 
consideration the probable slag ab- 
sorption of different brick. 

Silica brick will not absorb more 
than about 20 per cent of this same 
slag. Consequently, they should 
always offer a higher resistance to 
the action of this slag than fire-clay 
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resistance to the slags to which they 
are exposed in service. Conse- 
quently, the use of this method as 
a means of studying slag action is 
justified. At the same time there 
are conditions where this test, like 
most others, may lead to erroneous 
conclusions if the results are im- 
properly interpreted. 

Slag action has been subdivided 
into two steps: penetration and 
solution.' Of these, solution is often 
the more important, for the pene- 
tration of several brick may be the 
same. At the same time, conditions 
exist where two brick differ more in 
resistance to penetration than in 
resistance to solution, and in those 
cases the denser brick may give the 


CONES 


/00 


j 4 60 80 
PER CENT SILICA IN DIASPOR, SILICA AND FIRECLAY BRICK 


Fic. 4.—Fusion points of diaspore, silica, 
and fire-clay brick mixed with heating fur- 
nace slag. 


1 Penetration refers to the physical process by which a liquid enters the pores of 


a solid material. 


of solids, liquids, and gases by solid or liquid materials. 


The word solution is used in a broad sense and includes the dissolving 


In this broad sense the term 


solution applies to the action between lime and silica brick in a lime kiln, as well as to 
the action of a slag upon the exposed end of a fire brick. 
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brick C. This conclusion is based upon the fact that a mixture containing 
20 per cent of this slag and 80 per cent of silica brick is more refrac- 
tory than fire-clay brick C, although it is free from slag. Silica brick 
also possess an advantage over fire-clay brick A and E with this particular 
slag, although this advantage might be overcome by making the latter 
sufficiently dense to prevent appreciable slag absorption. 

Fire-clay brick K possess an advantage over fire-clay brick A and E, 
but this might be lost due to slight differences in density. 

The writers believe that reasoning of this kind must be applied in the 
interpretation of these slag test results. While burn is an important 
factor, there is no reason to believe that its influence will be altered under 
the conditions of the test. 

Other outstanding features of the results are as follows: 

1. Magnesite and chrome brick showed a particularly high resistance 
‘to the action of basic open-hearth slag, as they do in actual service. 

2. Brick made from diaspore were but slightly affected by the action 
of these slags. They are often used where slag action is unusually severe. 

3. Silica brick showed a high resistance to the action of acid open- 
hearth and heating furnace slags, both of which are composed almost en- 
tirely of silica and iron oxide. They showed a low resistance to the action 
of basic open-hearth and blast furnace slags, two slags that are high in lime. 

4. The behavior of the fire-clay brick differed considerably as it does 
in service. With the particular slags used in the investigation, high 
alumina appeared to be an advantage. ‘The advantage was not the same, 
however, in all cases. Other slags may be expected to favor brick high in 
silica, as has been demonstrated in service. Certain coal ashes, for example, 
are said to attack brick high in alumina more readily than those which are 
high in silica. The same is true of slags encountered in the metallurgical 
industries. 

In conclusion, the writers wish to acknowledge the valuable assistance 
of W. R. Kerr, W. M. Walker, and Foster Robertson in making the various 
determinations. 


METALLURGICAL REQUIREMENTS OF REFRACTORIES FOR 
FURNACES MELTING COPPER ALLOYS 
By H. W. 
ABSTRACT 
The requirements for refractories for pit furnaces are less severe than for those for 
open-flame or electric furnaces. Suitable refractories for electric furnaces will meet the 
needs of the other types as well. Attention is therefore directed to the development of 
better refractories for electric furnaces melting non-ferrous alloys. The most important 
types of electric brass furnaces are described in relation to their refractory problems. 
The requirements vary with the type of furnace. All types require refractories that will 
resist penetration by metal, will not spall or crack, have low thermal conductivity and 


high mechanical strength at working temperatures. 

A refractory combining these properties in sufficient degree would be welcomed 
by users of copper-alloy furnaces, especially electric furnaces, and a rather high price 
would not be an insurmountable barrier to its use if it will markedly increase the lining 


life. 


Commercial copper alloys contain from 50% copper up, the common 
alloying elements being zinc, tin and lead. Nickel, aluminum or iron 
enter such alloys more rarely. Since yellow brass and the red brasses 
are the most common alloys, the furnaces for melting these alloys are 
typical of those used for all the copper alloys. 

These alloys are all poured at from 1000° to 1300°C. Hence as far as 
mere temperature goes the requirements are not severe. 

The alloys are melted in a variety of furnaces. When crucible furnaces 
are used, the refractories do not come in contact with the metal. 

In a natural draft coal- or coke-fired furnace, the refractories must not 
flux readily with the fuel ash, and should be strong enough to stand barring 
off clinkers without cracking away. Few brass furnaces of any type are 
run 24 hours a day so the refractories must not spall badly on heating or 
cooling. 

Moderate thermal resistivity is desirable, but the heat losses in the flue 
gases of a coke furnace are so great anyhow that production is not greatly 
speeded up by the small saving of heat obtained by better thermal in- 
sulation. 

These pit fires were used in the earliest history of the brass industry 
and did not change much for a hundred years. 

When more rapid production was desired, forced draft began to be used, 
giving higher furnace temperatures and slightly more severe conditions 
to be met by the refractories. Forced draft furnaces are, however, not 
very common. ‘The furnaces «ising solid fuels are generally lined with a 
fairly refractory fire brick about 414” thick. Circle brick is generally used, 
though square furnaces using standard brick arecommon. ‘These furnaces, 
in the usual sizes, generally produce 100,000 to 400,000 Ibs. of metal before 


relining is done. 
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The furnaces are relined when the lining has worn down so thin that the 
fuel space is too great and fuel is therefore wasted. The life can be greatly 
prolonged by thorough patching at least once a week. Several refractory 
mixtures that can be applied hot are on the market. 

Crucible furnaces fired by oil, less commonly gas, do not have to contend 
with clinkers or with fluxing with ash, and are still usable even after the 
lining has worn away considerably. Hence these show, on the average, a 
higher production between relinings, 200,000 to 800,000 Ibs. being common. 

On the other hand, in a poorly designed oil or gas furnace with the 
burner so placed that the flame impinges directly on the lining, the life may 
be low. By placing the burner in a side chamber or having the burner 
enter at an angle so that the flame swirls about the crucible, better lives 
are obtained. 

Circle fire brick are the common linings for these furnaces, although 
rammed up carborundum linings are used to some extent. ‘They give a 
longer life, but reduce the thermal efficiency somewhat. Patching with 
carborundum and washing the surface with carborundum cement is often 
advised. 

Furnaces from which the crucible is lifted to pour seldom take over 
400 Ibs. per charge and 200 to 300 Ibs. is the normal size. Tilting crucible 
furnaces, from which the metal is poured into a ladle, run up to 400 Ibs. 
or more in normal sizes, but in any crucible furnace the fragility of the cru- 
cible keeps the capacity per heat down. 

For furnaces of larger capacity we have to go to the hearth-type fur- 
nace. Now and then one finds a coal- or oil-fired tapping reverberatory, 
but these are very rare, coal-fired furnaces being still more rare than oil- 
fired. ‘Tilting, open-flame oil furnaces are the chief fuel-fired hearth- 
type furnace. A few open-flame furnaces fired with natural gas are used 
in favored localities. 

In the hearth-type furnaces the hearth has to be metal-tight and in- 
stead of the separate, easily replaceable cover of the crucible furnaces, the 
domed roof of the open-flame furnace is an integral part of the lining. 
Since the heat is more directly applied to the charge, the refractories of 
the open-flame are not heated quite as hot as those of the crucible furnaces 
where the heat must be driven through the walls of the crucible. The 
better application of heat in the open flame furnace makes it possible to 
get rapid production and slight variations in thermal efficiency are of more 
practical importance than in the crucible type, so the lining of the open- 
flame furnace is generally thicker than in the crucible types. 

In a crucible the metal, with its usual charcoal covering, is pretty well 
protected from the gases of combustion, nor do these gases sweep over a 
large area of metal. But in the open-flame furnace, with its wide, shallow 
bath, on which it is difficult to maintain a charcoal covering, the gases 
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have ready access to the metal. This means that oxidation must be 
guarded against and that the volatile metal, zinc, is readily swept out by 
the gases. The first point makes it difficult, though not at all impossible, 
to produce alloys of the highest quality in open-flame furnaces, but the 
second makes it entirely impractical to melt alloys high in zinc in such fur- 
naces. 

There are several forms of open-flame furnace. One is of approximately 
spherical shape, built up of special shapes of fire brick. Another is rec- 
tangular, of standard brick with suitable arched roof. Still others are 
horizontal cylinders or ovoids, and may be lined with circle brick or with 
rammed-up linings. Carborundum fire sand is widely used in the rammed- 
up linings, but it is quite a trick to ram up such a lining and have the roof 
portion stay in place. ‘ 

The necessity for metal-tightness in the hearth requires that brick shall 
not be too porous, shall have true faces so that they can be laid closely 
without too much cement, and shall not crack or spall readily to form pock- 
ets into which metal can run, contaminating the next heat if of a different 
composition, or damaging the lining if allowed to freeze. A rammed-in 
layer of carborundum fire sand and fire clay, fire clay and ganister, or 
some other plastic mixture is usually put over the bricks in the hearth. 
If leaded alloys, even those not very high in lead, are melted, the lead is 
very likely to segregate to the bottom of the melt and seep into the hearth. 

The hearth must have considerable strength because ingots or heavy 
pieces of scrap may be thrown in, or, in case of mechanical charging, dumped 
in. Where borings enter into the charge a layer of these charged first 
will protect the hearth a good deal. 

In ordinary melting in open-flame furnaces no slag is carried, though 
when handling gates to which molding sand adheres, a lime slag, sometimes 
with a little fluorspar, may be used. To avoid this the gates are sometimes 
cleaned in a tumbler. Glass or borax may be used, but this is rarely done, 
so that in general the hearth has to withstand only the fluxing action of a 
little adhering sand. When phosphor bronze is melted small amounts 
of P20; may be produced which has a strong fluxing action. 

The hearth must introduce no detrimental impurities into the charge. 
Conditions within the furnace are held as reducing as is compatible with 
fuel efficiency and there is a possibility of reduction of some metal such as 
silicon from the hearth. However, this is of real importance only when han- 
dling aluminum bronze, in which case the material of the hearth must be 
of materials not reduced by aluminum at the temperature used. 

In the operation of an open-flame furnace the flame is usually held 
long enough so that it burns beyond the spout, so that the flame plays 
directly on the refractories about the spout. The spout needs frequent 
patching, but this is not difficult as the spout is accessible. 


| 
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The body of the lining is none too accessible and open-flame furnaces 
therefore may not be given as thorough patching as they really need. 
The attention paid to patching and the quality of workmanship in putting 
in the lining have a great deal to do with its life. 

Open-flame furnaces are very seldom used in capacities below 500 Ibs. 
The average capacity is around 1000 lbs. while one ton furnaces are com- 
mon and a few are in use up to 5 tons. 

Open-flame furnace linings in general produce around 1,000,000 Ibs. 
before complete relining is necessary and runs of 2,000,000 to 3,000,000 
are not uncommon. On the other hand, some of the rammed-up linings 
may give only 100,000. 

The desirability of more perfect control of temperature, avoidance of 
oxidizing conditions, of fuel storage, the necessity for more rapid and 
cheaper production of alloys high in zinc, 7. e., of furnaces of larger capacity 
than the crucible type of fuel-fired furnaces required by those alloys, the 
desirability of making the work of the furnace tenders less hot and ardu- 
ous, and the need for furnaces involving lower losses of metal in melting, 
all tended to bring about the introduction of the electric furnace for melt- 
ing brass and other copper alloys. 

The first electric brass furnace in commercial operation started up 
seven years ago and there are now well over 400 in use. The American 
Brass Co. has over 80 electric brass furnaces and the brass rolling mill 
industry as a whole does the great majority of its melting electrically. 
The foundries as weil as the rolling mills have taken up electric melting, 
the Ford Motor Car Co., for example, using 8 one-ton furnaces. 

Electric brass furnaces will ultimately melt not far from 90% of the 
country’s output. Hence the problem of refractories for electric brass 
furnaces is rapidly becoming even more important than that of refrac- 
tories for fuel-fired brass furnaces. 

Electric furnaces used for copper alloys are very different from the 
direct arc electric furnaces used for steel melting. Disregarding a few 
types which have only slight use, there are three general types of electric 
furnace widely used on brass, each of which has its own special refractory. 
These are the Baily, a reflected-heat type used mainly by foundries, 
very little by rolling mills, the rocking indirect arc type, used by both 
foundries and rolling mills, and the Ajax induction furnace, used chiefly 
by rolling mills. 

There are some points on which all three types have similar problems. 
All are hearth type furnaces and the general requirements stated for re- 
fractories for open-flame furnaces apply. ‘Thermal efficiency is of great 
importance on account of the cost of electric heat, so the electric furnace 
linings must be designed to minimize heat loss. The electrical conductivity 
of the refractories at operating temperatures has to be taken into account. 


600 GILLETT—METALLURGICAL 


Brief descriptions of the three main types will have to be given in order 
to make intelligible the special requirements they impose on their re- 
fractories. 

The Baily furnace (see Figs. 1 and 2) is heated by a granular carbon re- 
sistor held in a trough made of carborundum. 

That the carborundum of the trough is a fair electrical conductor is an 
advantage, because the trough carries part of the current and produces 
part of the heat, thus reducing the required current density in the granular 
carbon resistor and giving more even heating. The trough is supported 
on piers, the part of the pier directly supporting the trough usually being 
silica brick, and is situated above the charge and placed away from the 
walls so as to allow free radiation. The piers must not be too good elec- 
trical conductors, else the current would tend to short-circuit down to and 
through the metal bath. The 
lining is of high grade fire brick, 
usually a highly aluminous brick 
such as Corundite, backed up by 
Silocel powder. The hearth is 
tamped up of carborundum fire- 
sand, fire clay and water-glass, 
and is sometimes placed in an iron 
pan to check penetration of the 
metal. 

In the early days the trough 
was rammed up about a wooden 
form and baked in place. It was 
soon found necessary to build the 
trough of sections made like a 
regular carborundum brick. The 
trough is still the weakest point 
of the refractories of this furnace. In order to heat the charge at a 
rapid enough rate to get any production, the interior of the granular 
resistor itself must run hot, probably at about 1800°C. A granular re- 
sistor is prone to develop hot spots, and the leeway between the operating 
temperature of the resistor and the point at which the trough will fail is 
not very great. The whole furnace design is built around the require- 
ments of the trough. In order to provide free radiation from the trough 
there is a good deal of waste space in the furnace, making the furnace big 
for its capacity, and involving large wall losses and high heat storage. 

The furnace, in a size rated to contain 1500 Ibs. and usually run with 
perhaps 1200, is only operated at around 100 kw. or less, a very low rate 
of power input for a furnace of the size. A higher rate of power input 
would greatly increase the output and the efficiency and lower the melting 


Fic. 1.—Cross-section of a Baily electric 
furnace showing trough forming the resistor 
element, hearth, and pouring spout. 
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cost in this type of furnace. But attempting to raise the power input 
too soon breaks down the trough and puts the furnace out of commission. 
The furnace is often provided with a pyrometer in the roof which gives 
a check against overheating. The pyrometer does not tell anything as 
to the temperature of the charge, and it is not needed as far as the main- 
tenance of the roof itself goes, but merely shows indirectly whether danger- 
ous temperatures are being reached in the trough. 


Fic. 2 —Baily electric brass furnaces. 


In general the furnace produces somewhere around 250,000 to 1,000,000 
lbs. before the trough needs replacement with, say 750,000, as the average. 
The piers and hearth are repaired or replaced at the same time. ‘The brick 
linings should outlast several troughs. 

While the makers of this furnace express themselves as considering the 
refractories entirely satisfactory, it is obvious that a resistor trough more 
refractory than carborundum, and not readily oxidizable by air entering 
when the furnace is opened, would allow the use of a higher power input. 
This would increase the daily production, which in this furnace is rela- 
tively low, decrease interest charges and lower the melting cost. 


3 
= = 
ve 
| 


602 GILLETT—METALLURGICAL 


Some other furnaces of the same general type, in that the heat is 
largely sent to the charge by reflection from the walls and roof, have been 
brought out, in which the trough is either entirely avoided or the design 
so planned that some damage to the container or the resistor does not put 
the furnace out of business, but these types usually gain this advantage 
at the expense of some other advantage. 

The next type, the moving indirect arc type, is not hampered by trough 
limitations and operates at a much higher rate of power input, the limit of 
the rate being safety to the lining. ‘The 500 Ib. size of this type takes 75 
to 125 kw. and the one ton size 300 kw. 

Half a dozen forms of the moving indirect arc furnace have been de- 
veloped in this country and a couple of forms are being developed in Ger- 
many and one in England. 

The rocking furnace made by the Detroit Electric Furnace Co., which 
is licensed to operate under the Bureau of Mines patents on this type of 
furnace, is the main form of this 
type. This is shown in Figs. 3 
and 4. An are plays between 
the electrodes, heating the 
charge and the furnace walls. 
When the metal is melted, the 
furnace rocks back and forth 
so that all the circumference 
of the lining save only that 
section occupied by charging 
door and pouring spout is 
washed by the metal. This 
takes up the heat stored in the 
walls and brings them down to the temperature of the metal. 

The end walls are not washed, but are somewhat shielded from the arc 
by the electrodes. The rocking also mixes the metal so that the surface 
does not become overheated, thus making it possible to operate on alloys 
high in zine. 

Since the whole furnace lining is the hearth at one time or another in 
the rocking cycle, metal-tightness of the lining is important. In melting 
a leaded bronze containing over 25% lead, over 100 Ibs. of lead went into 
the hearth on the first heat in a one-ton furnace, and 50 Ibs. on the second 
heat, while the third and later heats showed no further loss into the 
hearth. 

Since most electric brass furnaces operating on alloys high in zinc work 
under slight pressure, the zinc vapor present in the furnace atmosphere 
may go through a too porous brick or a crack, and condense in the colder 
portions of the lining. 


Detroit Furnace— Sectional View 


Fic. 3. 
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The presence of lead or zinc from these causes, or of fines of the alloy be- 
ing melted that have run through a crack, not only tends to disintegrate 
the lining by expansion as the frozen metal heats up when the furnace is 
heated up again, but also cuts down the heat insulating value of the lining. 

The lining is regularly composed of three layers, the inner of highly alum- 
inous fire brick such as Corundite or Suprafrax, backed up by a layer 
of some lighter brick, less refractory, but a better heat insulator, which 
in turn is backed up by Silocel brick. Sometimes only two layers, 
Corundite and Silocel, are used. 


Fic. 4.—-Detroit electric furnace pouring copper. 


It is desirable to have good electrical insulation about the electrodes 
and that the hole through which they enter be smooth. Alundum cement 
is therefore used at these points. 

The furnace rocks only slowly, making about two complete oscillations 
per minute, so that the eroding effect of the moving metal is not very great. 

It is desirable from the operating standpoint to charge mechanically, 
rocking the furnace so that the charging door is up, and dumping the 
charge in through afunnel. The lining must stand this rather rough treat- 
ment. 
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The arc is supposed to be kept well centered in the furnace. Linings 
have been badly damaged by operation so careless as to bring the arc 
close to one end wall. The higher the refractoriness of the lining the less 
damage such carelessness can do. 

The necessity for keeping the arc well centered so as not to overheat 
any part of the lining has made it desirable to use a single phase arc. From 
the electrical point of view the use of a three-phase arc would sometimes 
be advantageous and a couple of the moving indirect arc furnaces developed 
in this country, and those being developed in England and Germany, 
use three-phase arcs. None of these have yet come into real commercial 
use, and the shorter life of the refractories in such a design is one of its 
worst drawbacks. 

The one-ton Detroit furnaces usually produce between 750,000 and 1,500- 
000 Ibs. of metal before the inner course of brick is replaced. The bricks 
directly over the charging door are less thoroughly keyed in place than the 
rest of the lining, and countersunk holes are usually drilled in these brick 
and the brick held to the shell by bolts. 

A very similar furnace, the Booth, has the charging door at one end of 
the furnace, the electrode support being attached to the door, and has the 
pouring spout also at the end. ‘This furnace can be rotated completely, 
which involves the use of sliding contacts in the electric circuit. The fur- 
nace also has the further drawback of not being adapted to mechanical 
charging. As an offset to these drawbacks, it is somewhat easier to give 
stability to the lining of the Booth, as there is no opening on the circum- 
ference of the drum. Hence a one-piece refractory cylinder is used for the 
body and disks for the ends, making a three-piece lining. Suprafrax is 
commonly used for this. A layer of Silocel is placed between this lining 
and the furnace shell. ‘The end of the furnace has to be taken off in order 
to reline the furnace. Ina one-ton furnace it would be something of a job 
to insert a new inner one-piece lining satisfactorily without setting the 
furnace up on its end. The firing of a lining of that size also involves 
some problems for the refractory manufacturer. It is a question whether 
a one-piece lining, one made up of large blocks, or one made up of ordinary 
circle brick sufficiently true to shape to allow good brick-laying, will prove 
best in the long run. 

The Booth rotating furnace is rarely used save in rather small sizes, 
250 to 500 Ibs. capacity. These give 150,000 and 300,000 Ibs. as the aver- 
age production between relinings. ' 

Both Detroit and Booth furnaces are in use for melting cast iron, being 
especially useful where borings have to be melted. In such service a 250- 
Ib. Booth produces around 60,000 Ibs. between relinings, or less than half 
the average when operating on non-ferrous alloys. 

The third important type of electric brass furnace is the vertical ring 
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induction furnace, shown in Figs. 5 and 6. In this furnace the heat is 
generated in the molten metal itself by virtue of its electrical resistance. 
Because the resistance is low, the current has to be very high and the cross 
section of the metal to be heated small. Hence the current is produced 
by induction and the resistor is a wide, but thin loop of molten metal so 
placed below the main body of the furnace that the tendency of a molten 
conductor to separate due to the so-called “pinch effect”’ is prevented by 
the hydraulic head of the metal above it. The furnace must have a com- 
plete loop of metal in the resistor to operate, so the furnace is not com- 
pletely emptied, always operating with some molten metal in the bottom. 
A freeze-up ruins the lining, hence the furnace is run 24 hours a day, or, 
if not operated at night, is supplied with enough power to keep the metal 
left in molten. 


of} 
Frmary Coil on 
“_Fresistor Tube 
Brick 
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Fic. 5.—Diagram of Ajax-Wyatt electric brass furnace. 


There is a constant flow of cooler metal into the resistor from above, 
and a constant forcing out of heated metal from the resistor into the hearth 
proper. 

Since the heat is generated in the metal itself the refractories are not 
hotter than the metal. This type of furnace is extraordinarily compact 
and hence the wall losses are low. The furnace is inherently one of very 
great thermal efficiency. 

The Ajax-Wyatt furnace is the only form of this type in real commercial 
use. ‘This furnace is lined with a complete rammed-up lining of Johns 
Manville asbestos cement, No. 26 or No. 29, within a Silocel layer which 
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is next the shell. The lining is rammed up about a form, sometimes of 
wood which is removed, sometimes of brass which is left in and serves as 
the resistor when a newly lined furnace is being started up. In either case 
molten metal is poured in from another furnace when starting. Sometimes 
the lower half of the lining, about the resistor loop, is a molded refractory. 

The lining inside the loop has to be thin on account of the small space 
allowed by the electrical requirements of this type. The primary coil 
and transformer leg within the loop are cooled by a current of air from a 
blower. 


Fic. 6.—Ajax-Wyatt electric brass furnace. 


In other types of electric furnace, penetration of the lining by metal is 
detrimental, but in this type it is fatal. If the metal works back to the 
shell so that the loop becomes short-circuited, further operation of the 
furnace is impossible. Hence it is essential that the lining be originally 
free from cracks or porosity, and remain so. ‘Therefore the ramming must 
be most carefully done, and the lining must be very slowly and carefully 
dried out. Without the utmost care on this point, the lining may fail on 
the very first heat. 
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The choice of refractories is limited to those whose electrical conductivity 
is not too high, and whose heat conductivity is not too great, since the 
first would alter the electrical behavior and the second would endanger the 
primary and the transformer leg within the loop. 

The slight flexibility afforded by the asbestos of the lining used gives, 
when the lining is properly installed, freedom from cracks. When used in 
24-hour operation on the lower melting alloys, those high in zinc, which 
fortunately form a large proportion of the output of a brass rolling mill, 
this lining has a very satisfactory life, 1,000,000 Ibs. being perhaps the 
average. One furnace was still going strong after melting 6,000,000 Ibs. 
on one lining. ‘These figures refer to alloys very low in lead. Even a lead 
content of 3 to 5% will reduce the life to something like a quarter of that 
on a lead-free alloy. 

Since foundries generally handle alloys of 5% or higher lead, and sel- 
dom operate 24 hours a day, this type of furnace has not been found ap- 
plicable to foundries save in rare cases. A lining that would stand up 
against lead and would not crack on heating and cooling would make this 
type of furnace more applicable to foundry conditions. 

The refractory used in the Ajax furnace is quite satisfactory for rolling 
mill use on “‘high’’ brass, 7. e., brass high in zinc, but the lining which does 
so well there, does not do at all well when alloys on the high copper end of 
the scale, or when brasses containing nickel, 7. e., ‘nickel silver’’ or ‘‘Ger- 
man silver” are melted. It has recently been suggested by Stout! of the 
Phelps-Dodge Corporation that it might pay to finish the melting of cath- 
ode copper in the induction furnace. The rolling mills would like to 
be able to use the induction furnace on copper and alloys high in copper, 
but none of the linings so far tried have been fully satisfactory. One of 
the mills states that the development of such a lining would solve the most 
serious problem at present confronting users of the Ajax furnace. 

Electrically sintered magnesite has been tried, and stands the tempera- 
tures and the action of the metals, but it cracks too readily. Chromite 
is now being tried out, but its performance is not fully satisfactory. Chro- 
mite has been tried in an electric brass furnace using electrodes and in which 
the furnace atmosphere is strongly reducing but the chromite was reduced 
too readily and the furnace wound up with a lining of ferrochrome instead 
of chromite. 

The General Electric Co. has very recently brought out a slightly differ- 
ent form of the vertical ring induction furnace in which the lining is made 
in three large sections which when assembled and cemented together form 
the hearth proper and the resistor ring. This substitution of preformed 
and previously fired refractories is expected by the makers to allow the 


1H. B. Stout, “One Phase of the Problem of Increasing the Comanigas of 
Copper,” Mining and Metallurgy, Nov., 1922, p. 15. 
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application of the induction furnace to those alloys which the Ajax-Wyatt 
has trouble with, but the G. E. furnace has been too recently put out for 
results from users’ tests to be available. 

There are many other types of electric furnaces for non-ferrous alloys' 
each of which has its own special refractory problems, sometimes so serious 
that those problems alone have held up all development of the type. 
Some of the problems are as interesting as those of the furnaces of com- 
mercial importance, but space forbids even touching on the few other types 
of furnaces that find slight use on copper alloys. 

There are several possible lines of advance in refractories that might be 
of value for copper alloy furnaces in general and electric furnaces in par- 
ticular. For thermal efficiency it is desirable to have a graded lining, 
running from very refractory on the inside to the best possible heat insu- 
lator on the outside. Instead of using two or three layers, if the individual 
bricks were so graded from end to end, a more solid wall could be built. 
Quite a little experimental work has been done along these lines, but prog- 
ress does not yet seem to have gotten to the point of commercial trial. 

Another possibility is in the use of real refractories even though they be 
expensive. From his own laboratory experience with alundum, the 
writer would expect that a furnace with an inner lining of alundum brick 
would stand up for a very long time in a rocking furnace. Unfortunately, 
when the writer was experimenting with a commercial sized rocking fur- 
nace in the early days of its development, it was not possible to buy enough 
such bricks at any price. Carborundum brick have proved to be worth 
their high price for many uses, but their heat conductivity is so high that 
a carborundum lining thick enough to be mechanically stable would 
generally involve either too high heat losses or too high heat storage in an 
electric brass furnace. 

Zirconia refractories ought to be just the thing on account of their 
reputed refractoriness, resistance to penetration by metal, resistance to 
spalling and low thermal conductivity. The actual zirconia refractories 
that have been tried out, as far as reports have reached the writer, did not 
live up to their reputation. Nevertheless it is almost certain that when 
sufficient work has been done on zirconia, a real refractory will result. 

Since metal tightness and resistance to spalling or cracking under change 
of temperature are so important, ordinary magnesite or silica has little 
promise. Since the highly aluminous fire brick are standard for a good 
many electric brass furnaces, it is quite likely that the new electrically 
prepared, pre-shrunk refractories of that type may be even better. 

The user of an electric furnace is naturally rather coy about trying 
out a new refractory at around $1.00 a brick without some assurance that 

1 See H. W. Gillett and E. L. Mack, ‘‘Electric Brass Furnace Practice,’’ Bull. 202, 
U. S. Bur. Mines, 1922. 
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the increased life is going to be worth the price. But even such a price 
would not be impossible if the lining would really stand up. The first 
cost of a new lining is not so important as the loss of use of the furnace 
while it is down for relining. The maker of expensive refractories would 
find it a good investment to give away brick for trial linings if he really 
has something that will stand up, in order to establish records of long life 
in actual commercial use. Without such codperation by the manufacturer 
the use of super refractories will be a matter of slow growth in these fur- 
naces. 
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SILICATE OF SODA IN THE CERAMIC INDUSTRIES 
By James G. VAIL 
ABSTRACT 

The term “‘silicate of soda’”’ is applied to a number of products of varying proper- 
ties. Cements made with one variety (Na,0.2.4SiO.) as a binder have been widely 
used for mending saggers. The deflocculation of clay with silicate in connection with 
refining and casting has been studied but the advantages offered by the varieties of 
silicate have not been considered. This appears to be a fertile field for investigation. 
Another important use for silicate of soda (Na,O.2SiO,) is in the manufacture of abrasive 

wheels. Although this process is old, there is still much to be learned about it. 


A consideration of silicate of soda in the ceramic industries or, for that 
matter, in any industry must be predicated on an understanding of what 
is meant by the term silicate of soda. In a commercial sense silicate of 
soda is not a more definite term than clay. Its connotation is generic 
rather than specific. Attention must be called to this fact because in spite 
of a voluminous literature there are still many technical men who think 
of a definite sodium silicate when they see the syrupy liquid of commerce. 

Sodium meta-silicate has been studied by several workers, notably 
Erdenbrecher, who has prepared three crystalline hydrates of NaSiO; 
with four, six and nine molecules of water, respectively. These may all 
be prepared at ordinary atmospheric temperatures. They all melt in 
their water of crystallization to liquids of low viscosity relative to the com- 
mercial preparations on the American market. 

The ratio of Na,O to SiO, is the usual index of the type of a commercial 
silicate solution. As the percentage and molecular ratios are so nearly 
alike custom has chosen the more convenient percentage ratio. This may 
vary between the 1:1 of the meta-silicate up to 1:4 or even higher. The 
properties of the products at the two ends of the scale are very different 
and any intermediate composition can be produced in general without sharp 
breaks in the curves which represent the changing characteristics. Al- 
though it is likely that a compound of the ratio 1:2 does exist its presence 
in the familiar solutions of this composition has not been completely 
proven. It is important then when you hear or read about silicate of soda 
to think—-which silicate of soda? 

Perhaps the use of silicate of soda for mending saggers is more widely 
applicable in the ceramic industries than any other. Where the break is 
a simple one, the process of repair is so simple as to be a marked economy. 
For this purpose a silicate which dries in the air to form a firm joint and re- 
tains its bonding quality as the temperature rises should be selected. All 
air dried silicate solutions, even when they develop a bond strength above 
a thousand pounds per square inch, are hydrous. They can be completely 
de-hydrated only at kiln temperature. During the removal of the last 
few per cent of water the bond strength of most silicate solutions is much 
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reduced. At temperatures near 2000°F sintering begins and the silicate 
again is sticky and has holding power. ‘The ratio which we have found 
most suitable for this sort of work is about Na,O:SiOe::1:2.4. Ifa grade 
containing more silica is used, its strength will decline earlier with advanc- 
ing temperature. If a more alkaline type be selected the cement will 
have a lower melting point and will set too slowly at atmospheric tempera- 
ture. Silicate of soda should be mixed with a refractory clay to make the 
sagger mending cement. A mixture of calcined and raw clays is best 
though not essential. A wide variety of clays can be used. ‘The silicate of 
ratio 1: 2.4 is usually sold as a solution of about 47% solids testing 52° Bé. 
About two parts by weight of this and one part of powdered clay should 
be used. A little water may be added to permit mixing the cement to a 
smooth thick creamy consistency. It is best to paint both broken surfaces 
of the sagger with the cement taking care to apply enough to prevent a 
premature set due to absorption of water from the wet cement by the 
porous body of the sagger. This would occur only when the cement is 
spread very thin. Enough should be used to allow the cement to remain 
sticky for five minutes if exposed to the air. The broken parts should 
be pressed together so that a little is squeezed out and allowed to stand 
undisturbed over night. A joint formed in this way is usually stronger 
than the body of the sagger. 

Cements made with clay and silicate of soda are also useful in making 
gas tight brick work in kilns, boiler furnaces, coke ovens and the like. 

The influence of electrolytes on the suspension of clay in water as ap- 
plied to refining and casting has received a great deal of attention and is 
the subject of a fairly voluminous literature. Beginning with a discussion 
of Acheson’s paper on Egyptianized clay before this Society in 1904 when 
W. D. Gates called attention to a similar effect of silicate of soda on clay, 
members of the AMERICAN CERAMIC SOCIETY have made numerous contri- 
butions to our knowledge. Bleininger and Schurecht should be especially 
mentioned in this connection. It is worthy of note that much that has been 
written is either unclear or entirely silent as to the kind of silicate employed. 
All solutions of silicate of soda will indeed assist in the suspension of clays 
and up to an optimum concentration make the separation of other minerals 
easier. In each case amounts beyond the optimum concentration pro- 
duce a lesser effect or cause the flocculation of the suspended clay. The 
work of Schurecht has shown that the effect of silicate is not merely the 
effect of a given amount of sodium oxide which may be added in any con- 
venient form. A unit of Na,O as sodium silicate has a larger effect in re- 
ducing the viscosity of a clay slip than the same amount of Na,O added 
either as hydroxide or carbonate. ‘The silica must enter into the reaction 
and it appears that a study of the various types of silicate with different 
ratios of Na,O: SiO, would be a valuable contribution to our knowledge of 


612 VAIL—SILICATE OF SODA 


the art. The hydrogen ion concentration is certainly an important factor 
in the effect of electrolytes on clay suspensions; the different types of 
silicate provide a convenient means for securing the concentration suited 
to the manipulation of each particular clay and the buffer effect of the silica 
should make it more easy to control the characteristics of the slip or the 
suspension in the refining process. 

The varieties of silicate of soda should also be studied with reference to 
their effect on the density shrinkage and strength of the ware. If one 
form of sodium silicate added to a clay in amounts of less than 2% based on 
a 40% solution can cause differences of more than 100% in the dry strength 
or the fired strength of clays it is a matter cf concern to know whether 
the form arbitrarily chosen for the study was in fact the most suitable. 
We have abundant evidence that the various forms do not behave alike. 

One of the oldest uses of silicate of soda is to form a bond for abrasive 
materials in the manufacture of grinding wheels and abrasive stones. 
The process is widely used and has numerous advantages important among 
which is the possibility of forming a wheel on one day and putting it into 
service the next. The silicate bond easily produces masses having a ten- 
sile strength of 2000 pounds per square inch and the loss in process is very 
small. The silicate ordinarily employed for wheel manufacture has a 
ratio of 1:2 and is concentrated to a very sticky solution containing about 
54% solids. This solution is mixed with approximately an equal weight 
of a finely pulverized mineral such as clay or silica. ‘The chemical char- 
acteristics of this powder can be varied considerably and good results se- 
cured but its fineness and the thoroughness with which it is mixed with the 
silicate solution and the abrasive grains are important. The tamping of 
the mixture into molds calls for experience and skill to produce a uniform 
body. The wheels are first air dried at temperatures below the boiling 
point of water for a length of time dependent on the size of the wheel and 
then baked at about 450° Fahrenheit for several hours. The chemistry 
underlying this process is not fully understood although a large amount of 
practical experience has developed a technique which gives good results. 
It is not, for instance, known that there is any reaction between the mineral 
filler and the silicate solution and yet wheels are made sufficiently resistant 
to water to be run wet. 

The water resistance of some mixtures is, however, improved by the 
addition to the inert mineral of small quantities of oxides capable of re- 
acting with the silicate at the temperatures used in the process. One of 
these is zinc oxide. Fundamental research on the reactions of the silicate 
abrasive wheel process is needed to understand what has been empirically 
found to be good practice and to point the way to improvements. We al- 
ready know that a silicate of very different character from those used for 
adhesive purposes is required. 
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Whether it be the making of silicate cements for mending saggers and 
setting brick with gas tight joints, or the regulation of the flowing and sus- 
pension characteristics of mixtures of clay and water with small additions 
of silicate solutions, or the manufacture of quick process silicate abrasive 
wheels, the fact is worth remembering that the various forms of silicate 
have different properties. The grade best suited for one process may be 
quite unfit for another and many a process can be perfected by choosing 
a silicate solution adapted to the peculiarities of the clay with which it 
comes in contact and the conditions of its use. 
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Abrasives 


1. Glass shield for emery wheel. ANoNn. (Queensland Gov. Min. Jour., 23, 422 
(1922).—The glass shield shown in the accompanying illustration has been found of 
; considerable value in pro- 

Rubber strips under clamp tecting operators of emery 

Straps wheels. It obviates the use 
Adjustable arm of goggles, with all their 


attendant troubles, such as 
Metal hood broken parts, dirty lenses, 
and the general dislike mani- 
fested toward them. In 
addition, the operator cannot 
inhale the particles thrown 
up by the wheel. This is a 
greater menace than is ordi- 
narily supposed, aslarge num- 
bers of these particles are not 
visible but show their pres- 
ence by pitting the shield. 
alana The glass used is a piece of 
Wheel plate from a broken wind- 


Stand y se —_—— shield, and all the material 
is usually available in the 


ordinary shop. By mounting the glass in a hinged holder, it can easily be pushed out 
of the way when desired. Various adaptations can be made so that the shield will 


work without interfering with the usual operations in a shop. o ?. R..0. 
2. Abrasives—an outline of their history. M. Haney. Raw Material, 5, 350-2 
(1922). 
Art 
3. Color designation. Heinrich Trmiicu. Farben-Zig., 27, 3323-4, 3379-80 
(1922).—Cf. Ceram. Abs., 1, 256(1922); ibid., 1, 322(1922). F. A. W. (C. A.) 


Cement, Lime and Plaster 


4. Automatic vertical furnace for the baking of cement. E. CanpLor. Chimie 
et Industrie, 8, 1206(1922).—The rotary furnace, now generally used, has several dis- 
advantages namely, increased consumption of coal, use of considerable motive force, 
.and loss of time caused by the frequency of delays for repairs. The uninterrupted 
working period of a rotary kiln is generally only 3 mos. and sometimes less. The ver- 
tical furnace is free from these faults to a greater extent and therefore research workers 
in France have been working on perfecting an automatic vertical furnace with device 
for loading and unloading. A history of the progress made from 1913 is given; the 
different makes of furnaces used and the choice of the most advantageous diam.. The 
quality of cement obtained is of the highest. The cost of installation is much lower 
than that of the rotary furnace. Considerably less fuel and power is used in opera- 
tion. With these advantages the new system of furnace ought to be widely adopted. 
It is, as yet, practically unknown on this continent, but is being very successfully 
operated in several large French plants. B. 0. 

5. Caustic magnesia cement. ANON. Bur. Standards, Circ. 135(1922).— 
The cement resulting from the reaction of caustic magnesia with a soln. of magnesium 
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chloride has been known for more than half a century, and some of the products made 
therefrom, in the form of resilient flooring, stucco, and ship decking, have been on 
market for considerably more than half that period. References are given to the dis- 
covery and early history of this cement. A summary of the investigative work dealing 
with the process and products of setting is presented. Certain tentative test re- 
quirements and methods for conducting tests of the oxide are given. H. F. STALEY 


6. Influence of the hardening of cement and lime mortars in steam under pressure 
on the mechanical strength of these mortars. Lf&on BERTRAND. Bull. officiel direc- 
tion recherches sci. ind. inventions, No. 36, 608-15(Oct., 1922).—Steaming under 8 kg. 
(per cm.?) for 3.5 hrs. doubles the strengths of neat cement and of mortars (1 of cement 
to 2 of sand), and gives them the same hardness as test pieces kept at ordinary temp. 
for a month. ‘Too rapid cooling affects the strength adversely. The conditions of 
further tests on cement and hydraulic lime are described in detail and the results are 
tabulated and shown graphically. The strength of the pieces treated in the usual 
manner increased during the whole 12 weeks of the tests. In pieces treated in the auto- 
clave, the tensile and crushing strengths both decreased fairly rapidly, reached a min. in 
less than 7 days, and then increased fairly rapidly, the lime regaining its initial strength 
and the cement exceeding it. The similarity in the behavior of the lime and of the 
cement tends to show that the phenomena of setting are of the same nature in both 
and probably related to the development of aluminates. The action of steam in the 
autoclave treatment causes a progressive transformation which gives rise to some un- 
stable form of combination, which gradually changes to a stable state. As the strength 
of the steamed test pieces is in every case much higher than that of the unsteamed 
pieces, the final stable state of the former must be quite different from the final state 
obtained by ordinary setting in a moist atm. or under water at the ordinary temp. 

A. P.-C. (C. A.) 

7. A study of chemical reactions in the burning of lime and portland cement. G. 
A. RANKIN. Concrete (Mill section), 21, 72—77(1922).—The paper is principally con- 
cerned with the cement kiln but some of the data are also applicable to lime burning 
Three series of reactions are considered: (1) the driving off of COs, (2) formation of 
the clinker, and (3) the burning of fuel. The work involves the investigation of samples 
taken every 10 ft. throughout the length of a 125-ft. kiln (the ordinary chem. analysis 
is supplemented by microscopic examns.), and lab. expts. On the basis of this work, 
the work of other investigators, and theoretical considerations, R. concludes that the 
first two series of reactions take place economically but the third is not economical. 
The temp. of the flame should be increased; one way to do this is to supply O for burn- 
ing the fuel rather than air. We 


Glass 


8. Silica glass, its properties, history and manufacture. GrorcrEs Fiusin. Le 
Verre, 2, 145-58, 171-7, 193-8, 217-21, 241-4, 266~73(1922).—A complete detailed 
review of the phys. and chem. properties of the allotropic forms of silica, with special 
reference to silica glass, to which is appended a bibliography of 130 references subdivided 
according to the headings, allotropic transformations of silica, volatilization, density, 
expansion, sp. heats and transformation, thermal cond., optical properties, elec. resis- 
tance, devitrification of silica glass, melting points of silica, mechanical properties, 
permeability to gases, chem. properties of silica glass. The history covers the various 
mfg. companies in England, Germany, France, Switzerland and the U. S. A. The 
manuf. of silica glass considers the different types of furnaces (with cuts) used, and the 
making of semi-opaque and transparent varieties, also the silica glasses containing 
ZrO, and TiO,. The devitrification of silica glasses, and their uses complete the series. 
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Some 80 patents on silica glass are listed, together with 60 references on the silica glass 
industries, which seems to be complete to 1920. Louis NAVIAs 
9. Glass manufacture—India. C. S. Fox. Bull. of Indian Indus. & Labour, 
29(1922).—This bull. gives the early history of glass; reviews the glass industry in India 
and defines the properties common to the many varieties of glass. A flow sheet is given, 
showing a general idea of the glass manuf., beginning with the raw materials most 
commonly used; the treatment they receive prior to being added to the furnace as 
‘“‘batch;”’ the processes to which the plastic glass is subjected in making the various 
types of glass ware; and the tempering and finishing operations involved before the 
product is ready for market. Prepn. of the batch is discussed; glass furnaces are de- 
scribed, with accompanying cuts; glass and glassware, manuf. of different kinds of glass, 
annealing and finishing operations are discussed. The field is attractive from a business 
point of view, and with the establishment of several carefully located glass works not 
only would the Indian demand be met, but the whole eastern market would in time be 
supplied. 2. 0. 
10. Unbreakable glass in Czecho-Slovakia. M. V. HorAx. Pottery Gazette & 
Glass Trade Rev., 48, 300(1923).—Reutzer Trade Service reports establishment of a 
firm for the exploitation of a new process for the manufacture of unbreakable and non- 
fusible glass discovered by a Czech engineer, M. V. Horiik. O. 2. BR. O. 
11. Mechanical glass-blowing.—Use of compressed air. Anon. Industrial 
Austral. & Min. Standard, 48, 891(1922).—A Hamburg engineering correspondent of 
the Times Trade Supp. gives some particulars of a mechanical 
Press Button glass-blowing device. In the manuf. of sheet glass, he says, 
' the blowing pipe still remains a most important tool. It 
'—_ Valve consists of an iron tube about 41/2 ft. long. On one end of 
it is gathered a mass of molten glass, and this the blower forms 
into a large elongated cylinder by blowing down the tube, the 
operation being assisted by gravity and by rotating the 
/n Vector tube. ‘Toreplace this process of blowing by the mouth, which 
is necessarily irregular, a method which makes use of com- 
: pressed air has been devised by W. Lippold, of Dresden. The 
Air Tank compressed air, however, is not used directly, but is employed 
to draw, by a jet action, a small stream of air into the pipe. 


A compressed air reservoir is combined with the pipe, which 

is, therefore, independent of any air hose, and can be turned 

Pi in any direction as easily as a mouth-pipe. Regulation of the 
‘pe air stream can be effected very exactly by a small valve 


worked by a press-button, which is pressed by the chin of the 

blower or by a finger. If a blower makes 60 cylinders, each 

4 ft. long and 1'/, ft. in diameter, in 8 hrs., he has to blow 

in some 400 cu. ft. of air. The mechanical blowing pipe saves him this exertion, and 
also, it is said, considerably increases the output. Oo, 2 R. ©. 

12. Some observations made on the electrolytic migration of sodium through glass. 

M. PrIRANI AND E. Lax. Z. tech. Physik, 3, 232-5(1922).—The film of water which 

persists inside of an evacuated glass tube was removed by the migration of Na ions 

through the glass. A tube shaped like a lamp bulb and contg. a small W wire was 

evacuated and immersed in molten NaNO; at 450°. The wire was heated to a high 

temp. and a potential of 200 v. was applied between the wire and the molten bath. Na 

ions migrated through the glass and a yellow luminescence was produced in the tube. 

The H,O film was displaced by this process and was attacked by the hot W as evidenced 

by the formation of a film of blue WO; on the tube. After 10-15 min. the H,O film was 


| 


| 
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entirely removed. The method was used for making a Na glow-tube for demonstration 


purposes. H. B. W. (C. A.) 
13. Problems of the German glass industry. H. Kini. Chem.-Zig., 46, 990-2 
(1922). E. J.C. (C. A.) 


14. Pyrex glass. Paut Emme ERcKMANN. Chimie et industrie, 8,785-91(1922).— 

A discussion of the requirements of an ideal glass, with a description of the compn. and 
merits of Pyrex glass and its uses. A. PO. (Cc. A.) 
15. Operating life of tanks. H.W. Hess. Glass Worker, 42, No. 5, 13(1922). 

16. Raw material selection. H.W. Hess. Glass Worker, 42, No. 7, 13; No. 8, 

13, 40(1922).—Natural products such as sand, feldspar, etc., need careful checking 

while trouble caused by impurities in manufd. articles such as soda ash, litharge, etc., 
is comparatively rare. 

17. Glass industry fuel waste. A.J. Rrrrman. Glass Worker, 42, No. 9, 13, 38, 

40(1922).—There is still much unnecessary waste of fuel due to improper manipulation 

of valves and dampers in the furnaces and the use of too much steam in the producers. 


J. B. P. (C. A.) 
18. The chemist in the glass factory. H.W. Hess. Glass Worker, 42, No. 10, 
21-2(1922). 


19. Fire polishing glassware. H. W. Hess. Glass Worker, 42, No. 11, 11, 29 
(1922).—Sulfuring is remedied by changing the flame from a reducing to an oxidizing 
condition where it impinges upon the ware. Irregularities in pressure and quality of 
the gas must be avoided. Compressed air should be scrubbed as it contains dust and 
oil. The flame temp. of natural gas is insufficient for some purposes, it being often 
necessary to change to artificial coal gas of lower calorific value but higher flame temp. 

20. Detecting stoppages in furnaces by vacuum readings. HENRY W. HEss. 
Glass Worker, 42, No. 4, 13(1922).—Under normal conditions a glass furnace should show 
a positive pressure of the contained gases at the edge of the crown. Half way down, 
the gases should show a slight pressure and at the floor level, the condition should be 
approx. balanced between pressure and vacuum. At the outlet of the waste gas check- 
ers there should exist a slight vacuum, while a waste gas flue which does not leak too 
much should show a steady rise in vacuum to the base of the stack where it should 
measure from 3/3” to 5/3”. 46. 42 

PATENTS 


21. Glass-grinding machine. Harry M. BarsBeavu. U. S. 1,430,879, Oct. 3, 
1922. The combination of a rotary grinding member, a member for supporting a plur- 
ality of sheets of glass edgewise, the supporting member being located to the grinding 
member, means for raising and lowering one of the members to adjust distance be- 
tween the 2 members, and means for rotating both of the members. C. M. S., JR. 

22. Apparatus for and method of drawing sheet glass. JoserH P. Crow Ley. 
U. S. 1,428,533, Sept. 12, 1922. In an app. for continuously drawing sheet glass, a ro- 
tary device for flattening the sheet carrying surface of the device comprising a series 
of plane surfaces symmetrically arranged about the axis of the device, and sharp wear- 
resisting members at the edges formed by the intersecting plane surfaces, the edges 
engaging and holding the sheet, and the sheet being flattened upon the intermediate 
plane surface. (Cf. Ceram. Abs., 1 [12] 332(1922).) C. M.S., Jr. 

23. Glass. Frep M. Locke. U.S. 1,431,166, Oct. 10, 1922. A glass containing 
silica, boric oxide and an alkali earth, and having a coeff. of expansion not greater than 
.0000035. C. M. S., Jr. 
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24. Apparatus for manufacturing glass articles. Wit.iam J. Minter. U. S. 
1,428,855, Sept. 12, 1922. Ina paste mold machine, a revolving support, a fixed gear 
axially aligned with the support, pairs of pipe rotating rollers moving with the support, 
gears carried by the rollers and meshing with the fixed gear to rotate the rollers, and 
means for resiliently pressing the rollers into engagement with the blow pipes. 

C. Je. 

25. Apparatus for the production of spun glass. GEpDEON Von Pazsiczky. Ger- 
many. 1,427,014, Aug. 22, 1922. An improved app. for the production of spun glass 
having outflow orifices in its bottom plate, a vertical tube in the receptacle having in- 
flow ports adapted to register with the inflow ports of the vertical tube so that a deter- 
mined quantity of molten glass can flow from the receptacle into the inner revolvable 
tube, means for exerting a pressure upon the molten glass in the inner tube, and a re- 
volving cylinder under the receptacle upon whose surface the drops of glass adhere 
which come off the orifices and around which the glass threads are wound which are 
drawn by the drops. ©. M. &., jn. 

26. Glass-grinding machine. Epwarp A. Ryon. U. S. 1,429,106. Sept. 12, 
1922. In a glass banding machine, a cutting member, a swinging support movable 
towardand away from the cutting member and a rotatable workholder pivotally mounted 
on the swinging support and thereby adjustable to vary the angle of the face of the 
work with respect to the face of the cutting member and yieldable means at the side 
of the cutting wheel for engaging and supporting the work as it is pressed against the 
cutting wheel. C. M.&., Jr. 

27. Apparatus for and method of producing charges of molten glass. LEONARD 
D. Sousrer. U. S. 1,428,994, Sept. 12, 1922. In gob forming app., the combination 
of a container for molten glass having an outlet opening through which the glass issues, 
means to periodically sever the glass at a point adjacent the opening, means to subject 
the issuing glass to a reduced pressure without mechanical contact with the glass during 
the initial portion of each period after the glass is severed, and a regulator operating 
periodically within the container to exert an expelling force on the glass after it has 
been subjected to the reduced external pressure. C. M. S., Jr. 

28. Glass manufacturing machinery. SamuveL E. WInpDER. U. S. 1,431,436, 
Oct. 10,1922. Ina glass mfg. machine, glass blowing mechanism, means for transferring 
the blanks from the molding mechanism to the blowing mechanism, the means com- 
prising a clamp for grasping one end of the blanks, means for enclosing the other end 
of the blanks, and means for elevating and lowering the clamp independently of the 
enclosing means. M. S., 


Heavy Clay Products 


29. Recommended minimum requirements for small dwelling construction. BuiLp- 
mvc CopE ComMiITTEE. Bur. Standards, Report (1922).—Investigation by a Con- 
gressional Committee during 1919 and 1920 disclosed that existing building laws, through 
variations and inconsistencies of their provisions and through unduly restrictive or 
expensive requirements, were operating to prevent needed activity in the building 
industry. The Committee recommends that building codes permit 8-in. solid brick 
and 6-in. solid concrete walls for 2!/.-and 3-story dwellings accommodating not more 
than two families each; that 8-in. hollow building tile, hollow concrete block, or hollow 
walls of brick (all rolok) shall not exceed 20 ft. in height to the gables; and that frame 
construction be limited to 2'/. stories. Metal lath and plaster on wood studs properly 
fire-stopped is approved for party and division walls, but at least every alternate wall 
in row houses must be 8-inch solid brick or concrete or 12-inch hollow building tile, 
concrete block, or hollow wall of brick. Live loads to be required as bases for design 
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are 40 pounds per sq. ft. for floors of wood, and 30 for those of monolithic type, or of 
solid or ribbed slabs. Foundation walls of brick are required to be 12 inches thick for 
excavated enclosures, and similar concrete walls shall be as thick as the walls they 
support but not less than 8 inches. Special hollow building tjle 12 inches thick is per- 
mitted for foundation walls of frame buildings. H. F. STALEY 

30. Test of a hollow tile and concrete floor slab reinforced in two directions. W. 
A. SLATER, ARTHUR HAGENER AND G. P. ANTHES. Bur. Standards, Tech. Paper 220, 
(1922).—A large slab, 48 by 115.5 ft. center to center of outer supporting girders, was 
loaded. In the 48 ft. dimension the slab was divided into three spans of 16 ft. each. 
In the 115.5 ft. dimension it was divided into six spans, two end spans were 16 ft. each, 
the two middle spans 19.25 ft. each, and the two spans at the other end were 22.5 ft. 
each. Girders extended along all panel edges, and columns stood at all intersections 
of girders. The slab was 6 in. thick over all and was made up of 6 by 12 by 12 in. clay 
tiles laid in rows parallel to the panel edges with ribs of concrete 4 in. wide and 6 in. 
deep between rows of tiles in both directions. Each concrete rib was reinforced with 
one '/s-in. round bar in the top for negative moment and with the same moment ex- 
tended out into the panel one-fourth of the span length in the direction of the bar and 
were there hooked for anchorage. The slab reinforcement had a yield point of about 
54,000 and the girder reinforcement of about 46,000 Ib. per sq. in. According to current 
methods of design, the working loads (sum of live and dead loads) for the three sizes 
of panel would be 83, 67, and 48 Ib. per sq. ft. for the square, intermediate-size, and 
long interior panels, respectively. The weight of the slab was approximately 50 Ibs. 
per sq. ft. For about two months the square panels stood under a uniform load (sum 
of live and dead loads) of about 450 Ibs. per sq. ft., the intermediate-size panels under 
330 Ib. per sq. ft., and the long panels under 280 Ib. per sq. ft. The load was then 
shifted and (with smaller loads on adjoining panels) the loads for the succeeding 6 
months on certain panels were: square panels 780, intermediate-size panels 655, and 
long panels 555 Ib. per sq. ft. Finally the load was concentrated still more and for 
about 11 months the loads on single panels of each size have been: square panels 1463, 
intermediate-size panels 1234, and long panels 970 Ib. per sq. ft. Both the deformations 
and the deflections increased when the load remained constant over a considerable 
time, but the fact that so great a load has been carried for so long a time without exces- 
sive deflection removes any misgiving as to the adequacy of the form of construction 
used. H. F. STALEY 

PATENTS 

31. Hollow tile building block. Austin F. Jongs. U. S. 1,432,068, Oct. 17, 
1922. Ina building element of the character described a hollow block grooved upon 
its outer face to represent a plurality of superimposed bricks with a plurality of inter- 
locking projecting portions extending from the end of each block adjacent to its outer 
face the projecting portions having a relatively wide base adjacent the block and tamper- 
ing in a blunt outer end the projecting portions alternating with recesses in the body 
of the block shaped to receive like interlocking projecting portions of a similar block 
when placed in adjacent relation. C. M. S., Jr. 

32. Interlocking brick. Cuartes H. Leicester. British Columbia. 1,431,530, 
Oct. 10, 1922. In a wall construction of the character described with the bond laid 
longitudinally, a plurality of layers juxtaposed blocks, key portions on the blocks form- 
ing spaces, the key portions of the blocks in one row of blocks fitting into the spaces 
formed by the key portions on the opposite side of the blocks in the adjoining row, and 
keyless blocks to form the upper and lower rows for forming openings between the 


upper and lower rows and the rows next adjoining the upper and lower rows. 
C. M. S., Jr. 


i 
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33. Interlocking brick. Jesse C. Martin, Jr. U. S. 1,431,318, Oct. 10, 1922. 
A brick having bosses upon a surface thereof and receptacles indented upon the opposite 
surface thereof, the bosses and receptacles being coaxial and being spaced equally from 
an end, the sides and the center line of the brick, the depth of the receptacles being 
greater than the height of the bosses. C. M.S., JR. 

34. Tiling block. Joun T. Pratr. U.S. 1,432,567, Oct. 17, 1922. A tile having 
a backing substantially rectangular in shape, the backing having one side and one end 
wall beveled, the backing having the outer side and end wall beveled opposite to the 
side and end wall first mentioned, and attaching flanges secured to and projecting 
beyond the backing at one side and one end thereof. C. M. S., Jr. 


Refractories 


35. Refractories. P.S. DEvEREUx. Jour. of Birmingham Met. Soc., 8, 53-64.— 
A review of the whole subject of refrac. materials as follows: resistance to destructive 
agents; crushing strength; effects of load on various fire bricks; chromite, magnesite and 
dolomite refrac.; higher refrac. such as carborundum, fused alumina, zirconia, etc.; 
standardized testing and conservation of fuel. A paper given before members of the 
Society with discussion. ©. B. 0. 


PATENT 
36. Refractory heat-insulation. F.Orrman. U.S. 1,435,416, Nov.14. Acompn. 
suitable for building fire-resisting walls is made from kieselguhr 81 mixed with fibrous 
asbestos 9 and Ca phosphate (formed from lime and H;PO,) 10 parts. (C. A.) 


Whitewares 


37. The burning of porcelain. G. H. Brown. New Jersey Ceramist, 1 [3], 204 
(1921).—A discussion of the principles controlling the burning of porcelain. Failure 
to burn out all of the carbon from ball clay may give rise to a slight swelling of the ware 
and a spongy structure. It is recommended that in the firing, fuel should be introduced 
in relatively small charges at frequent intervals, rather than heavy charges at long 
intervals. ‘The method employed in burning porcelain in Europe is discussed at length, 
following the information given by Dr. A. Heinecke, Director of the Royal Porcelain 
Factory, Berlin. The European practise is summarized as follows: (1) The ware is 
biscuited at a low temp. (about cone 09) reducing conditions being maintained through- 
out. If the chemically combined water is not completely driven out, it will retard 
diffusion of the reducing gases and reduction will be incomplete toward the center of 
the piece. Deposition of carbon may occur due to the reaction between the water 
vapor and hydro-carbon gases. ‘This carbon may be removed only by prolonged heat- 
ing under oxidizing conditions. From 3 to 5% carbon monoxide should be present in 
the kiln gases. Black smoke should be avoided. (2) Glost burning is divided into 
three periods, the “heating up,’”’ the reducing and the finishing periods. Deposition 
of tarry distillate products in the porous ware may subsequently cause blow holes, or 
pockets, unless this carbonaceous material is carefully removed by oxidation. (3) 
Oxidizing conditions are maintained during the heating up period, which extends from 
the beginning of the burn to the softening of cone 09. (4) Reduction extends from 
cone 09 to cone 8 or 9, the latter point depending somewhat upon the constitution of 
the body and of the glaze. The fuel gases may contain 5% hydrogen and carbon mon- 
oxide. Heating should not proceed too rapidly. Iron which has been converted into 
ferric oxide during the preparation of the body may be reduced to metallic iron in the 
body or glaze. Bodies containing iron in this form should be lightly oxidized toward 
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the finish. Some of the salts or alkaline earths which are present in the materials, or 
have been introduced in the molds may be decomposed by the reducing gases. If 
these gases are not allowed to escape, cavities or blebs are likely to form in the body 
or glaze. After the glaze has fused, the kiln atmosphere may be maintained in a 
neutral condition. (5) The finishing period extends from the softening point of cone 
8 or 9 to the completion of the burn. Strong reduction is avoided and the atmosphere 
is maintained as nearly neutral as possible. An excess of 1% carbon monoxide, the 
exact quantity varying with the nature of the product, is not objectionable. In the 
burning of porcelain decorated with overglaze or underglaze containing reducible metal 
oxides, reduction should be followed by re-oxidation of the color oxides. It is important 
to know the quantity of excess oxygen present in the kiln at the beginning of the sinter- 
ing of the glaze as a guide in the oxidation. An excess of 1% oxygen is ample for this 
purpose. C. W. PARMELEE 
PATENTS 

38. Joint for articles of ceramic and similar materials and method of producing 
same. ARTHUR O. AusTIN. U.S. 1,431,137, Oct. 3, 1922. In combination a plurality 
of ceram. bodies having surfaces adjacent one another and spaced apart by interposed 
particles fused to the surfaces to connect the bodies to one another. C. M. S., Jr. 

39. Spark-plug insulation. T. G. McDovucay. U. S. 1,434,133, Oct. 31. Ben- 
tonite 5% or less is used with calcines 60%, china clays 30% and a small amt. of ball 
clay. (C. A.) 


Equipment and Apparatus 
40. Separation of graphite by froth flotation method. W. Gross. Z. angew. 


Chem., 35, 681.—The crude graphite of Sacrau, Silesia, contains on an av. 31.5% of 
carbon. The sepn. of this from the associated mineral by the froth flotation method 
has been investigated on a lab. scale, using machines in which the air to form the froth 
is drawn in by the rapid agitation of the mixt., and also of the type in which air is forced 
through a porous bottom. Wood-tar distillates were used as froth promoters. Best 
results were obtained with “‘beechwood tar oil No. 3,’’ a heavy distillate, of which 1.49 
kg. per T. of crude graphite was used, the mixt. being acidified with 1.23 kg. of sul- 
phuric acid on the same quant. O. P. R. O. 
41. Remarkable grinding mill. H.Piauson. Brit. Clayworker, 31, 332(1923).— 
A mill, which can grind materials so fine that they enter into the colloidal state and so 
remain in suspension for an indefinitely long period, has been invented by Dr. Plauson 
and is now obtainable in commercial sizes. ‘This ‘colloid mill’’ resembles the ordinary 
disintegrator used for very wet materials, but is driven at a much higher speed (3,000— 
4,000 r. p.m.). The material to be ground is mixed with 8 or 9 times its wt. of water, 
and is then passed through the mill, which reduces the solid particles to less than */30,000 
in. in diameter, and as their surface tension is greater than the effect of gravity, they 
remain in suspension until pptd. by chem. or other agent. This machine is capable of 
many uses and by its means clays of exceptional fineness can readily be prepd. The 
ground materials can only be sepd. from the water or other fluid in which they are 
suspended by passing the mixt. through a special filter. (Tonindustrie Zeitung.) 


O. P. R. O. 
42. Development of the filter press. C. L. BrypEN. Chem. Age (N. Y.), 30, 
493-5(1922). J. 66. 


43. Standardization of laboratory gas cocks. S.W. Parr. J. Ind. Eng. Chem., 14, 
1105(1922); 3 cuts.—Various objectionable gas cocks now in general use are illustrated 
and discussed. A working sketch is given of a satisfactory cock to be used by the 
Univ. of IIl., which specifies optimum length of hose connection and size of corrugations. 
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The outer edges of the corrugations have slight angles instead of round surfaces, per- 
mitting easy slipping on of connection tubing but resistance to its removal. 
T. F. B. (C. A.) 
44. A new instrument for sampling aerial dust. LEONARD GREENBURG AND GEO. 
W. SmitH. Bur. of Mines, Repts. of Investigations, No. 2392, 3 pp.(1922).—In this 
new impinger-bubbler type of app. the dust-laden air is caused by a blower to impinge 
at high velocity on a wetted glass surface, and subsequently to bubble through a liquid 
medium. The efficiency of the app. tested against tobacco smoke and silica dust, both 
gravimetrically and by means of the Tyndall effect, is from 9 to 31% higher than 
that of the sugar tube app. It possesses the additional advantage of low control errors, 
owing to simplicity of manipulation. 
PATENTS 
45. Cement mill. ANDREW BERGLUND. U. S. 1,426,812, Aug. 22, 1922. A 
grinder for a cement mill consisting of a cylindrical body of soft material having longi- 
tudinally imbedded therein spaced and relatively thick steel bars exposed through one 
of the opposed ends of the body, the bars being arranged in spaced concentric circles 
with respect to the axis of the body of the grinder and in spaced staggered reln. to one 
an other diametrically of the body. C. MS. jn: 
46. Molding and compacting plastic, fluid, powdered, granular, or the like sub- 
stances. PETER BuRD JAGGER. England. 1,428,097, Sept. 5, 1922. In a shaking 
or vibratory of a machine for molding and compacting plastic, or fluid, or powdered, 
granular or the like subs., a main vibratory support, means for imparting movement 
to the support, a platform on the support, the platform having an independent horizon- 
tal vibratory movement on the support, and means for imparting positive and controlled 
horizontal vibratory movement to the platform relatively to the support and while 
vibrating therewith. C. M. S., Jr. 
47. Ceramic press. Harry D. Linuiprince. U. S. 1,430,019, Sept. 26, 1922. 
Pressing mechanism including a compression plunger, a feed nut and a rotative screw 
whereof the screw is free from endwise or traveling movement and acts by its rotative 
motion to impart sliding motion to the plunger, and a friction drive, codperating with 
the screw for imparting rotative motion only thereto. C. M.S., Jr. 


48. Apparatus for transporting and unloading brick. Wu.1amJ.Suitivan. U.S. 
1,432,638, Oct. 17,1922. Brick handling app. of the kind described, comprising a frame- 
work adapted to be suspended in balanced relation from an overhead support, a plural- 
ity of brick engaging fingers normally extending horizontally and adapted to be the 
lifting, supporting and carrying devices for handling a plurality of brick in stacked 
relation, together with means permitting an inclination of the brick engaging devices 
at any time to afford a gravity discharge of the brick, in combination with means acting 


on the devices to effect a gradual inclination. C. M.$S.,.j2. 
49. Apparatus for dehydrating solid substances. F. Maus. U. S. 1,418,386, 
June 6. (C. A.) 
50. Baffled gas scrubber and fume arrester. E. W. LirjecrAN. U.S. 1,434,301, 
Oct. 31. (C. A.) 
51. Apparatus for electrical precipitation of suspended particles from gases. L. 
W. Couns. U.S. 1,433,699, Oct. 31. (C. A.) 


Kilns, Furnaces, Fuels, Combustion 


52. Kilns. Anon. Brit. Clayworker, 31, 319(1923).—‘Is it possible for a given 
type of product to det. a priori the best type of kiln to adopt, giving the maximum calo- 
rific efficiency?’’ is the subject of enquiry by the technical commission of ceramic mfrs. 
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of France. Conclusions drawn from the enquiry are that accurate technical study of 
kilns and their working, undertaken systematically by French ceram. mfrs., would 
prove of vast benefit to the indus. in securing economy of fuel and improved quality of 
goods. It is estimated that such a study would lead to an economy of at least 3 million 
f. annually, this being a saving of 10% on the value of 300,000 T. of coal used by the 
ceram. indus. of France. BR. 
53. New type of French electric furnace. R. Syivany. Jron Age, 110, 7634 
(1922).—A new type of elec. furnace developed by T. Levoz was used in France during 
the war for the production of high speed steels. This furnace is a closed crucible with 
a single opening for charging, making addns., and pouring. The current enters through 
a large vertical C electrode in the roof. The horizontal section of this electrode is '/s 
that of the furnace crucible. With d. c. this positive electrode is hollowed cut and forms 
a heat reflector. The bottom electrodes are bundles of Fe wires embedded in the hearth 
and in the lateral linings of the furnace. The lateral lining presents a larger surface 
than the bottom of the furnace and permits the no. of embedded Fe wires to be in- 
creased and their cross-section decreased. Wires of 6 to 10 mm. in diam. are used. 
The small section metal conductors produce a more uniform distribution of elec. current 
and more uniform heating of slag. The lateral electrodes are arranged in two super- 
imposed rows, the lower electrodes for fusion, the upper for refining. Current can be 
switched from fusion to refining electrodes or taken from both rows at once. 
54. The manufacture of electric furnace steels. JOHAN LEFFLER AND ASSAR 
GROENWALL. Rev. metal., 19, Abs. sec., 413—7(1922).—A brief resumé of the Swedish 
practice. With the introduction of the elec. furnace in 1910-11, the tonnage has been 
increased from 132 to 75,684 in ten years. The Groenwall Triphase is a popular design 
and is used extensively. Analyses of charcoal, furnace gases, slags, Lancashire and 
Bessemer ores and their products are given. Electrodes are 60-70 cm. in diam. and 
2-3 m. long; their consumption varies from 15 to 5 kg./ton of metal, according to qual- 
ity. The power consumption varies from 2000 to 2700 kw.-hr./ton, the efficiency vary- 
ing from 83 to 92% and increasing with the number of furnaces operating. 
W. A. M. (C. A.) 
55. Melts gray iron electrically. W. E. Cann. Foundry, 50, 420-1(1922).— 
An all-scrap charge was melted and refined on a basic hearth under a reducing slag, in 
an 800-kw., 3-phase, 2-ton Heroult furnace. Si, Mn, and any other desired addns. are 
obtained from ferro-alloys. On intermittent operation, single voltage, 893 kw.-hrs. 
are required per ton of steel, and 784 kw.-hrs. per ton of iron. With dual voltage these 
figures are reduced to 851 and 709,resp. <A high quality gray iron of very fine grain is 
obtained. S varies between 0.03 and 0.06, and P between 0.2 and 0.5%. Very little 
hearth repair is required; usually 10-20 Ibs. of magnesite will suffice. 
W. E. R. (C. A.) 
56. Air preheating for small industrial furnaces heated with water-gas and with 
coal. Jous. Scumipr. Feuerungstechnik, 11, 6(1922)—The most that can be saved 
in this way is less than 12%, which will not pay for the installation. The best means 
of saving heat is by preheating the charge. B. 16 
57. Pot bank firing with petroleum residues. M. A. GrancerR. Oil Eng. Fi- 
nance, 2, 477(1922).—Expts. with a special pottery kiln designed to burn petroleum 
residues are described. An oxidizing atm. must be maintained and the flame must not 
be of too high temp. so as to cause over-burning and local fusion. ‘The firings were 
satisfactory, regulation was easy and the expense equiv. to that of a wood-fired kiln. 
D. F. B. (C. A.) 
58. Comments on the paper of A. von Weinberg: “Heat of combustion and work of 
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dissociation.” WaLreR HUcke.. Ber., 55B, 2839-43(1922); cf. C. A., 14, 1332; 15, 
73.—H. finds at least 6 blunders, contradictions, or similar errors in v. W.’s paper. 
W. P. W. (C. A.) 


59. Present status of the electric furnace. J. A. Matuews. Blast Furnace 
& Steel Plant, 10, 542-4(1922). 5. &.) 

60. Hawley electric furnace. ANon. Metal Ind., 20, 425(1922).—This furnace is 
designed for melting non-ferrous metals and alloys. Heat is generated by an arc be- 
tween two horizontal electrodes and reflected on to the charge. ‘The shell is that of a 
familiar type of oil-burning brass furnace and permits casting directly or through a 
ladle. It may be charged in horizontal or vertical position. The shape of the cauldron 
permits of rigid construction, interlocking lining and uniform heat absorption. An 
automatic oscillating mechanism is provided for mixing. Furnaces of 600, 1200 and 
2500 Ib. capacity are to be built but only the 1200 pound (150 kv.-amp.) size is now 
available. W. E. Ruper (C. A.) 


61. Pilot-light control for furnace electrodes. C. E. Sms. Elec. World, 80, 
1335(1922); Bur. Mines, Reports of Investigations, No. 2411, 2(Nov., 1922).—Auto- 
matic control similar to that of the Hall Al cell is secured for a single-phase elec. furnace 
by employing two ordinary 40-watt W-filament lamps, set upright ona shelf near the 
meter board, with each lamp connected to one electrode (or busbar). The lamps have 
a common connection to the metal bath. The brilliancy of the filament varies with 
the drop in potential between the electrode and the bath. When the arcs are not the 
same, the difference is indicated by the lamps and if one electrode touches the bath, its 
pilot-light is extinguished. For 3-phase operation one more lamp is connected to the 
third electrode. W. H. B. (C. A.) 

62. The Fiat electric furnace. A. Martinazzoui. Elektrotecnica, 9, 74—9(1922); 
Science Abstracts, 25B, 239-41.—The Fiat is a 3-electrode, 3-phase, direct arc furnace, 
operated on 130 v. during the melting and on 75 v. during refining. Separate doors 
are provided for charging and pouring. ‘The entire fur. rests on ‘two curved rails which 
allow it to be tilted by hydraulic pistons. A bridge above the roof and supported from 
the fur. shell is used for adjusting and replacing electrodes and to support electrode 
economizers. ‘The form of the latter is characteristic of this type of fur. The econ- 
omizers are formed by a cylinder sliding inside a bell, the Ist. is fixed on the fur. roof, 
the 2d. on the electrode. These economizers have reduced electrode consumption to 
less than 3 kg. per T. of steel. The floor of the fur. is provided with a Cu plate embedded 
in the refrac. and connected to the center of the secondary star, thus allowing the fur. 
to be put into opern. with a single arc. The fur. assures making without interruption 
150 hts. of 5000 kgs. each. Values for power consumption have been found in practice 


to be 0.6 to 0.7 kw.-hr. per kg. of steel. Cf. foll. abs. iat. tC. 
63. Fiat electric steel furnace. A. Srrompoirt. Chem. Met. Eng., 27, 28-30 
(1922); illus. L. J. (C. A.) 
64. Status of electric furnaces. I. H. Knapp. Elec. World, 80, 605-7(1922); 
9 illus.—A review. C. G. F. (C. A.) 
PATENTS 


65. Kiln. Ropert T. Kyie. U. S. 1,426,655, Aug. 22, 1922. A kiln comprising 
a tunnel, a series of heat inlets opening into the tunnel at horizontally spaced points 
along one vertical side thereof only, and a single heat outlet from the tunnel, the outlet 
being located at the opposite side of the tunnel from the heat inlets and being longitu- 
dinally spaced from all of the heat inlets and in substantially the same horizontal plane 
therein, whereby to force the heat from the outlets to travel diagonally across the tunnel 
and through the ware before escaping through the outlet. C. MM. Ss Jn. 
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66. Recuperator for glass furnaces and the like. Wm.1am McLaucuuin. U. S. 
1,432,706, Oct. 17, 1922. Ina glass fur., a melting tank having gas outlet flues along 
its walls and terminating in a horizontal flue, a chimney into which the ends of the 
horizontal flue converge, air inlet passages extending through the horizontal flue and 
spaced from the walls of the flue and placed at the remote ends thereof, the inlet passages 
and outlet flues being in the same horizontal plane, and burners adjacent the inner 


ends of the air passages. C. M. S., Jr. 
67. Coal gas collecting main and ascension pipe. C. V. McIntire. U. S. 1,433,- 
634, Oct. 31. (C. A.) 


68. Gas producer. J.C. Minter and A.Isies. U.S. 1,485,322, Nov. 14. A ro- 
tating device is mounted adjacent the inner wall of the producer, to grind clinker formed 


on or near the wall. (C. A.) 
69. Reverberatory furnace. A.N. Jetre. U. S. 1,435,304, Nov. 14. A cooling 

coil protects a feed pipe extending through the furnace roof. (C. A.) 
70. Kiln for firing pottery and other similar articles. C.F. Bamgy. U.S. 1,434,- 

730, Nov. 7. (C.. AJ 


71. Electric resistance furnace. O. A. Cotsy. U.S. 1,435,211, Nov. 14. Over- 
heating of electrodes is prevented by placement of a mass of granular graphite or coke 


between resistors and electrodes. 
72. Rotary kiln adapted for roasting boneblack or fuller’s earth. F. Prrrer. 
U. S. 1,434,023, Oct. 31. (C. A.) 
Geology 


73. Bauxite deposits in Italy. ANon. Drug & Chem. Markets, 12, 223(1923).— 
There is every probability that a metallurgical plant will be established in Istria, Italy, 
where large deposits of bauxite occur. A comprehensive report on these deposits giving 
analyses of the ores has been made by Consul Haven of Trieste which may be secured 
from the Bureau of Foreign and Domestic Commerce, Washington. G0. PB. R.O. 

74. Kieselguhr in Chile. Anon. Jour. Royal Soc. Arts, 71, 141(1922).—In Tanca 
Province, Chile, deposits of high-grade tripoli earth have recently been discovered. 
A French mining engineer gave as his opinion that the tripoli earth in question was of 
the best quality and especially fine for glazing china. It may also be used in the manuf. 
of dynamite. O. P. R. O. 

75. Oil shale. W. J. Wricur. Canada Geol. Surv., Memoir, 129(1922).—Bitu- 
minous shales in New Brunswick are being seriously investigated, the consensus of 
opinion of the several geologists who have examined the oil-shale deposits of Albert 
Mines is briefly that here is sufficient oil-shale to supply a large oil-shale industry for 
upwards of 100 years. O. P. RB. O. 

76. Feldspar. A.M.Campseii. Can. Min. Jour., 44, 112(1923).—New deposit of 
high-potash feldspar, located near Bathurst, Ontario. Deposits are described. Analysis 
given: Silica, 65.10%; Ferric oxide, trace; Ferrous oxide, 0.11%; Alumina, 21.50%; 
Lime, 0.11%; Magnesia, 0.06%; Oxide of potassium, 12.81%; Oxide of sodium, 0.58%. 
Other analyses show potash, 12.61%, 11.66%, and 12.89%, respectively. Sufficient 
development work has been done to convince feldspar users that this deposit will supply 
large amounts of marketable feldspar annually. O. P. BR. O. 

77. Fluorspar. R.G. CARRUTHERS ANDR.W.Pocockx. Canada Geol. Surv., Memoir, 
3d ed. (1922).—The British sources of fluorspar are by no means exhausted and not 
only meet home demands but furnish material for considerable export trade. This 
report contains notes on all the principal mines in which this mineral has been obtained 
in Britain, and has been brought up to date by personal inspection of the districts in 
which fluorspar is produced. 


4 
5 

a 
3 
| 
| 


82 CERAMIC ABSTRACTS 


78. Saskatchewan clays. W.G. Worcester. Brit. Clayworker, 31, 330(1923).— 
Prof. Worcester predicts early development of the clays of the province of Sask. 
6. 2: 
79. Problems of retarding corrosion. WitpER D. Bancrorr. Raw Material, 5, 
267-8(1922).—If a metallic surface is corroded by the corroding medium, the attack 
must continue so long as the unchanged surface is exposed to the unchanged medium. 
A cessation of the attack under otherwise changed conditions can occur only when 
the metallic surface becomes coated with a film which prevents the corroding medium 
from coming into contact with the metallic surface. The whole problem of retarded 
corrosion is essentially a question of film formation. E. m. f. measurements are prac- 
tically valueless. 2. 


Chemistry and Physics 


80. Studies athigh temperatures. XV. The vapor pressures of the alkali fluorides. 
Orto Rurr, GERHARD SCHMIDT AND SUSANNE MucpaNn. Z. anorg. allgem. Chem., 123, 
83-8(1922); (cf. C. A. 16, 190).—Vapor pressure-temp. curves for the fluorides of Cs, 
Rb, K, Li and Na are given between pressures of about 50 mm. Hg and 1 atm. The 
curves are roughly parallel, and the order of metals given above is the order of decreas- 
ing vapor pressure at any temp. For any given pressure Rb has a curve about 160° 
above Cs, K about 80° above Rb, Li about 180° above K, and Na about 30° higher yet. 
The centigrade boiling points are: 

LiF NaF KF RbF CsF 
1670° 1705° 1498° 1408° 1253° 


Heats of vaporization, the Ramsay-Young consts., and critical temps. (from the Guld- 
berg-Guy rule) are calcd. A. (C..A.) 
81. The vapor pressure and sublimation curves for some important metals. J. 
A. M. van Liempt. Z. anorg. allgem. Chem., 114, 105-16(1920).—The formulas de- 
duced in a previous paper (cf. preceding abstr.) are made use of in discussing the vapor 
pressures and sublimation pressures of the metals W, Pt, Mo, Cu, Sn, Pb, Zn, Ag, Bi, 
Cd, Sb and Au. (Ceram. Abs., 1 [1], 9(1922).) 3A.:S. 
82. The National Bureau of Standards. R.S. McBripg. Chem. Met. Eng., 27, 
1159-64(1922).—The organization, functions, personnel, methods and types of work 
are considered. The relation of industrial research and tech. work to fundamental 
studies of consts. and research in pure physics is discussed. B:3-4..46. A.) 
83. The effect of dissolved substances on the deposition of colloidal particles from a 
solution by means of an electric current. R. D. Kreeman. Phys. Rev., 20, 272-9 
(1922).—Porcelain slip is a colloidal suspension of particles of clay, flint, and feldspar 
in water (= 70%). When the solid matter is deposited in a mold by electricity a creamy 
layer forms. If a small amt. (0.1 to 0.3%) of NaSiO;, NaxSO., NasPO,, NaxHPO,, H 
tartrate, Na tartrate, NaOH, or KOH is added to the suspension, a slight pptn. occurs 
immediately and a gradual process of pptn. (of flint and feldspar esp.) goes on. If more 
of the clay-flint-feldspar mixt. is added and the miixt. is agitated, the pptd. material re- 
dissolves. It requires 60% solid matter to produce the same fluidity which 30% solid 
matter had previously produced. Elec. deposition from this suspension will give 
solid deposits instead of semi-liquid ones. An increase in the amt. of the substance 
added to the slip increases both the fluidity of the suspension and the compactness of 
the deposit, but successive equal additions are decreasingly effective. Both of these 
effects are ascribed to a decrease in vol. of the sphere of action of the colloidal particles. 
This decrease in vol. is due to the influence of the small amt. of substance added to the 
slip. Since the second deposit is solid it is assumed that the spheres of influence of its 
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particles are not much larger than the particles. In the untreated slip the sphere of in- 
fluence must be at least twice the size of the particles. With clay alone, the apparent 
sphere of action is 3 times the vol. of the particle. Colloidal particles remain in soln. 
if they sep. after collision, and ppt. if they do not. The forces which cause attraction 
or repulsion can be expressed in terms of interfacial surface tension. The distribution 
of particles under the action of gravity is caled. and expressed mathematically. 
F. E. B. (C. A.) 

84. Losses on ignition and porosity of kaolins, clays, bauxites, etc. A. Bicor. 
Compt. rend., 174, 1232-5(1922); cf. Jour. Amer. Ceram. Soc., 5 [12], 1005(1921).— 
Bauxite in its natural state does not disintegrate in HO, but kaolin and clays do, regard- 
less of whether in the natural state, or after grinding and compressing. The porosity 
of the test specimens (ground to 200 mesh, moistened and briquetted at 377 kg. sq. cm.) 
was detd. by the hydrostatic balance method—using a mineral oil of known d. instead 
of H.O. The samples were immersed in oil for several hrs., under a bell jar from which 
the air had been evacuated, to avoid errors due to occluded air. The expts. indicate 
two new observations: (1) Clays, kaolins, and bauxites which contain more than 14% 
combined H,O lose most of it around 300° and before 600°. (2) These substances, 
which are plastic to varying degrees, harden around 400° before normal dehydration 
and become agglomerated, and they do not disintegrate in cold or boiling H2O, or in 


acid or alk. solns. 10. 4.) 
85. The plant manager and the chemist. M. L. Grirrin. J. Ind. Eng. Chem., 
14, 985(1922); cf. C. A., 16, 2562. BoA, CC. A.) 


86. Method of calculating fluidity, surface tension, and reaction (equilibrium) 
pressure. H.J.M.Creicuton. J. Frank. Inst., 193, 647-55(1922).—By means of an 
expression precisely similar to the vapor pressure equation of Ramsay and Young, it is 
possible to calc. the fluidity or viscosity of liquids, the equil. pressure of chem. reactions, 
and probably the surface tension of liquids. Agreement between calcd. and observed 
data indicates that the values obtained by this method represent a close approximation 
to the true values. ‘The utility of the expression R’ = R + c(T’z — 73) is evident, for 
if values of one of the physical consts. are known over a wide range of temps. for one 
substance (B), and if the value of the const. is detd. at a few temps. for a second sub- 
stance (A), then its value for the latter can be calcd. over a range corresponding to the 
range of the known values for the first substance (B). To do this, the values of the ratio 
T’,/T’s = Rare plotted against the abs. temps. 7’n, and a straight line drawn through 
the points. By multiplying a particular temp., 7’s, by the corresponding temp. ratio 
(read off from the curve), the abs. temp., 7’, is obtained at which the value of the phys- 
ical const. of the substance A is equal to that of the substance B at the abs. temp. 7’s. 
If the line does not run through the points (7. e., if c is not const.), it is probable that the 
exptl. data are not accurate, or that one of the substances behaves abnormally. 

J. S. (C. A.) 

87. Silicates of strontium and barium. Pentti Eskoia. Am. J. Sci., 4, 331-75 
(1922).—Considering the wide occurrence of isomorphous sulfates and carbonates of 
Ca, Sr and Ba, the question rises: Do Sr and Ba under exptl. conditions form such 
silicates as are known in the case of Ca? For this study the purest SiO., Ca, Sr and Ba 
carbonates obtainable were used. These substances were dried at 150°, weighed, 
mixed, melted if possible, chilled and crushed, then reheated and ground twice more. 
The equil. relations were ascertained by the quenching method. Heating curves were 
run in some cases for the purpose of checking the temp. measurements. Temps. were 
detd. by a potentiometer and a thermoelement calibrated against the m. p. of diopside 
and anorthite. Refractive indices were detd. by the improved immersion method of 
Merwin. The systems SrO.SiO., BaO.SiO., CaO.SiO,-SrO.SiO2 and CaO.SiO,-BaO.- 
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SiOz were worked out and the results collected in 12 tables and 12 charts of curves. 
Crystallographic features are shown in 5 illustrations. Sr and Ba feldspars were found 
to be analogous to anorthite. 1. W. B. tC. AS 


General 


88. Annual report of the director of the Bureau of Standards, 1922. S. W. Srrar- 
ton.—The outstanding feature of the fiscal year ended June 30, 1922, as far as the 
Bureau of Standards of the Department of Commerce is concerned, was the great 
amount of attention paid to industrial standardization, to the elimination of waste in 
the industries, and to the simplification of industrial products. New and important 
work undertaken during the year was that in connection with building and housing. 

H. F. 

89. Porcelain bells in Germany. Zeit. fiir Instrumentenbau, January(1923).— 
The State Porcelain Manufactory at Meissen has succeeded, after repeated experiments, 
in mfg. a set of chimes of fifty bells, of which the tallest is some 5 ft.; the chime is in- 
tended for the use of the Town Church. The tone of the bells, which are tuned after 
firing, is stated to be remarkably soft and mellow. ©. P. R. O. 

90. New vacuum drying plant. ANon. Chem. Trade J., 71, 451-2(1922).—A 
description of a new type of vacuum drier installed at the works of the Soc. matieres 
colorantes et prods. chim St. Denis. It consists of an air-tight drying chamber contg. 
trays, a barometric condenser, a Delas steam jet air extractor for maintaining a vacuum 
in the condenser and drying chamber. This jet discharges into the steam space of the 
drier and thereby furnishes the heat for drying. The nozzle is simpler and requires 
less attention and repairs than a vacuum pump. In every case the actual economy is 

PATENTS 

91. Damproofing concrete body. FREDERICK G. Jorpon. U. S. 1,429,740, Sept. 
19, 1922. A damp-proof concrete body, comprising a plurality of perforated sheets em- 
bedded in such body, with a bonding strata of cementitious material therebetween, 
the sheet having alternate openings of the strata, and solid portions of greater area 
than the openings, the sheets having such relative arrangement as to locate the open- 
ings of one sheet centrally opposite the solid portions of the adjacent sheet. 

Je. 


BOOK REVIEWS 


Chelsea Porcelain. Wiu11amKinc. Published by Charles Scribner’s Sons. New 
York. 1922. $20. 

With the present pedagogical and industrial interest in ceramic art development 
comes specialized and general literature according to past achievements, present ac- 
tivities and future possibilities. The latter invariably closely follows the former. 

While the potter himself (meaning the manufacturer, plant official and active worker) 
has not to date followed closely enough the ceramic literature of his day, there have 
always been enough interested outsiders or ‘‘laymen’’ to tempt the publisher to speculate 
on occasional ventures in the ceramic field. 

Were it not for this fact, the printed information available to the ceramic student 
would be meager indeed. Then again, the potter himself is not particularly conspicuous 
as an author; except for the works of Solon, Burton, Binns and a very few others, the 
potter has been strangely silent. He is perhaps too much occupied and absorbed in 
his own field, or he is or has been more or less inarticulate and uncommunicative. 

If the present day scientific and technical organizations had existed in the 
various countries during their highest periods of ceramic development, we would 


& 


j 
; 
j 


BOOK REVIEWS 85 


no doubt have some wonderful practical records in addition to the existing historical 
data. 

Data, however, is so conglomerate, general, and often so unreliable and unauthentic 
that the selection of a reliable work on a practical subject is an extremely uncertain 
proposition. 

This may be good reason why the potter as a rule is not a heavy purchaser of ceramic 
literature. The conjectural musings of the ceramic historian are not only unconvincing, 
they are often ridiculous from a practical point of view. And the clay worker is essen- 
tially a practical individual with little patience for romantic theories, no matter how 
enthusiastic the author might be. 


f 


Plate painted in the style of Kakiemon. (Collection of Dr. and Mrs. 
Bellamy Gardner.) 


However, when an authoritative and comprehensive work does appear, it is worth 
the attention of any ceramist interested in the subject. ‘Chelsea Porcelain” by William 
King of the Victoria & Albert Museum is such a work. It adequately but concisely 
covers the field previous to the founding of the Chelsea Factory about 1745, and then 
outlines the subsequent developments so far as they are known. 

While Mr. King is authority enough for the conclusions arrived at, every source of 
information is included. ‘To one not familiar with the history of the activity (so far as 
this is known), this consistent inclusion of references is likely to make the work rather 
difficult to read. But this should not detract from the interest or value of the book. 
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The close descriptive detail of the various examples and the consistently pieced 
together historical evidence represents an enormous amount of patience and interested 


Fic. 1.—Pilgrim bottle of grey stoneware 
with olive-brown glaze, decorated in high re- 
lief showing Hellenistic influence, T’ang 
Dynasty (in the Victoria and Albert Museum), 

Fic. 2.—Caparisoned horse pawing the 
ground, hollow body made of buff pottery, 
yellow glaze, T’ang Dynasty (in the Benson 
Collection). 


labor, which will perhaps be appre- 
ciated more by the collector and histori- 
cal student than by the practical potter. 

The chief value of this book to the 
manufacturer and the ceramic decorator 
lies in the illustrations which are large 
and clearly enough reproduced to give 
an excellent idea of the texture and 
technique of the example shown. 
There are one hundred and seventy odd 
illustrations (a few in color) of clocks, 
candlesticks, plates, teapots, cups, 
pitchers, trays, dishes, perfume bottles, 
figurines and all the various bric-a-brac 
popular about the time of George ITI. 

The book is an amazingly fine 
record of an activity about which too 
littleisknown. It should be a welcome 
addition to the factory library where 
it will be a valuable reference and 
inspiration to the potter and decorator. 

FREDERICK H. RHEAD 


The Early Ceramic Wares of China. 
A. L.. HETHERINGTON. Published by 
Charles Scribner’s Sons. New York. 
1922. $20.00. 

A companion volume to “Chelsea 
Porcelain” by William King. An able 
historical account of the pre-Ming 
wares in which is included an unusually 
interesting and authoritative descrip- 
tion of the technique of the Sung and 
Yuan wares. (Chapter IX.) 

The notes on copper reds will be 
read with keen appreciation by the prac- 
tical potter interested in such types. 

As the author states in his preface, 
the illustrations are for the most part 
selected from good specimens in private 
collections. This is a good plan be- 
cause the average student may readily 
see museum specimens while the pri- 
vate collection is not often available. 

The potter will find much more 
technical and practical information in 


this book than is found in most historical accounts of ceramic development. ‘The book 
is a fit companion to “Chelsea Porcelain’ and an essential to the library of the up-to- 


date potter and manufacturer. 


FREDERICK H. RHEAD 
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Grundziige der Keramik. By Dr. W. Pukauy. Verlag von Miiller & Schmidt, 
Coburg. 1922. 187 pp. 

Grundziige der Keramik is a text-book on ceramic subject matter. The treatment 
is of a general nature and given from a practical viewpoint; but considered in the light 
of chemical relations. 

In an introductory section, a classification of clay products is outlined, of which 
the main divisions are: (1) earthenware, (2) stoneware, (3) whiteware, and (4) porcelain. 
Following a general section treating of raw ceramic materials, and of common tests for 
these, the text takes up the subject matter under the four divisions named above. 

The raw materials are considered as (1) plastics, (2) non-plastics, and (3) auxiliaries, 
such as gypsum, coal, etc. The tests are classified as (1) preliminary and (2) special, or 
exact. Interpretation of results of examination of elutriation residue are given, and 
conclusions drawn from results of burning raw test pieces to various temperatures. The 
method of calculation from weight to volume basis is shown. For further calculations, 
reference is made to the book on Ceramic Calculations written by the author. 

In discussion of earthenware products, types of glazed and unglazed wares are 
considered, also glazes, methods of glazing and decorating, and the process of burning 
Similar treatment of stoneware products is given, but including a discussion of crystalline 
and decorated crazed glazes. Whiteware products are treated. more at length, and 
problems of preparation and burning are fully treated. Porcelains are discussed as to 
types, constituent raw materials, preparation, glazing, and decoration. Basic glaze 
formulae are given, and also effects and strength of colorants. Formulae for different 
colored glazes and enamels, and for rare metal colors and lusters are given. 

E. E. PRESSLER 
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COMPILATION OF DATA, BIBLIOGRAPHIES AND ABSTRACTS 


The Society is engaged in the compilation of data and bibliographies 
which are of direct value to ceramic manufacturers and technologists. 
Abstracts of the world’s literature on given subjects are being assembled 
which will serve as reviews of all the knowledge extant on those subjects. 
New methods, processes and materials are being investigated. 


This is the comprehensive service which the AMERICAN CERAMIC 
SOCIETY is rendering the ceramic industries. 


Through the committees of the Industrial Divisions the work of the 
SocrETy is made practical and timely. The problems and needs of each 
industry are known because the officers and committeemen of the Divi- 
sions are, for the most part, in the factories. 


With the several Divisions collaborating through the central com- 
mittees each using the same media for exchange of knowledge, the 
SoclEtTy brings to the solution of the several problems which are common 
to more than one industry, all the knowledge that applies. In this lies 
the value of all the ceramic industries joining in the support of this, the 
only organization devoted exclusively to the promotion of the technical, 
scientific and artistic interests of the ceramic industries. 


The ‘Collective Index’”’ of papers on Vitreous Enamels, compiled 
and edited by R. R. Danielson and T. D. Hartshorn of the Enamel 
Division may be had free upon application to the Secretary’s Office. 

The ‘‘Collective Index’’ to the first nineteen volumes of the Tramns- 
actions of the American Ceramic Society is also available. Price $1.50. 
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EDITORIAL 


INDIVIDUALISM IN ASSOCIATION ACTIVITIES 
Its Responsibilities and Benefits 


“American Individualism’ by Herbert Hoover, a book of only seventy- 
two pages, is a wonderfully clean cut and timely message which every 
American should read. ‘The New York Times says, “This little book 
deserves to rank, and doubtless will rank, among the few great formulations 
of American political theory. It bears much the same relation to the 
problems of the present and the future that the essays of Hamilton, 
Madison, Jay, and Noah Webster bore to the problems that occupied men’s 
minds when the constitution was framed.”’ 

Individualism is the social, the spiritual, the economic and the political 
principle for which all peoples are striving. It finds a larger expression 
in American institutions than elsewhere and it is the foundation on which 
the AMERICAN CERAMIC Society is builded. Mr. Hoover says that 
the individualism of America 


differs from all others because it embraces these great ideals: that while we 
build our society upon the attainment of the individual, we shall safeguard to 
every individual an equality of opportunity to take that position in the community 
to which his intelligence, character, ability and ambition entitle him; that we 
keep the social solution free from frozen strata of classes; that we shall stimulate 
effort of each individual to achievement; that through an enlarging sense of responsibility 
and understanding we shall assist him to this attainment; while he in turn must stand 
up to the emery wheel of competition. 
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This from the pen of Mr. Hoover is the only formula by which the 
AMERICAN CERAMIC SOCIETY or any association, trade, technical, scientific, 
social, political, or religious, can work out its appointed tasks. The reason 
for this emphasis on individualism in society affairs is given by Mr. Hoover 
in the following. 

The economic development of the past fifty years has lifted the general standard 
of comfort far beyond the dreams of our fore-fathers. The only road to further advance 
in the standard of living is by greater invention, greater elimination of waste, greater 
production and better distribution of commodities and services, for by increasing their 
ratio to our numbers and dividing them justly we each will have more of them. 

Today business organization is moving strongly toward codperation. ‘There 
are in the coéperative great hopes that we can even gain in individuality, equality of 
opportunity, and an enlarged field for initiative, and at the same time reduce many of the 
great wastes of overreckless competition in production and distribution. Codperation 
in its current economic sense represents the initiative of self-interest blended with a sense 
of service, for nobody belongs to a coéperative who is not striving to sell his products 
or services for more or striving to buy from others for less or striving to make his income 
more secure. Their members are furnishing the capital for extension of their activities 
just as effectively as if they did it in corporate form and they are simply transferring the 
profit principle from joint return to individual return. ‘Their only success lies where 
they eliminate waste either in production or distribution—and they can do neither if 
they destroy individual initiative. Indeed this phase of development of our individual- 
ism promises to become the dominant note of its 20th Century expansion. But it will 
thrive only in so far as it can construct leadership and a sense of service, and so long as 
it preserves the initiative and safeguards the individuality of its members. 


Every member of trade and technical associations has the opportunity 
to profit from the experiences and service of their fellow members through 
organized collaboration in the solving of problems. If operated at one 
hundred percent efficiency each member of this SoctETy would profit from 
the activities of the nineteen hundred and thirty-three other members. 
The efficiency of this as of every like organization is in direct ratio to the 
number of individual members who participate; it is dependent upon in- 
dividual efforts. 

No association will be successful unless its management reflects the 
interest of its members. The degree of this SocrEty’s success in rendering 
service to the ceramic industries is dependent upon the service rendered 
by the members individually. It is on these fundamental principles 
that the officers and committeemen of the Society, of the Divisions, and 
of the Local Sections are working. They are not chosen to do solo parts; 
they are simply the leaders and agents chosen by the individual members, 
not as representatives in service, but as leaders in service. 

The success attending the efforts of the officers and committeemen and 
of the Divisions is proportional to the active interest of the individual mem- 
bers. There would be no accumulation of knowledge, no abstracting of 
the world’s literature, no pyramiding of fundamental scientific facts into 
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industrial practices unless the individual members contribute of their 
knowledge and time. 

There can be no dominance of officers and committeemen in the affairs 
of a successful society; indeed there is no enduring incentive for one to 
dominate in a technical society. The guiding incentive of a chosen officer 
and committeeman should be none other than to render that service which 
he believes his predecessor and successor in office should render. 

The AMERICAN CERAMIC SOCIETY has developed to its present strength 
and ability to serve because it has emphasized and rewarded individual 
services. It has allowed full scope to the development of individual ambi- 
tions and aspirations, providing the ways and means of acquiring knowledge 
and of gaining recognition. ‘The Society offers equal opportunity to each 
to earn that position in ceramic circles to which his intelligence, character, 
ability and ambition entitle him, and the strength and character of the 
Society in the great service it is rendering is a composite of the character, 
intelligence, ability and ambition of the individual members in this organ- 
ized service scheme. 

This Society is a group of persons and corporations, each intent on the 
best welfare of self, who have learned that self is best served when un- 
selfishly serving with others. Individualism in purpose, service and re- 
sponsibilities is not sacrificed in any degree in the collective service of a 
group. 

It is not the will of the officers but the will of the individual members 
that shall be done. It is essential, however, that each member realizes 
that his will can be done only through service. The Journal will be what 
the individual members will it to be. The satisfactory progress made by 
this Society during the past twenty-five years was due to unselfish services 
rendered by individuals many of whom sacrificed a great deal of time and 
energy but each of whom found that he served self best when serving others 
most, for service of one begets service of many. This principle of self 
service through service to others is now a precept in association work and 
those who serve are increasing in numbers and in enthusiasm for service. 

We have before this emphasized decentralization of activities. We 
believe in this thoroughly. No officer can, with justice to the members, 
substitute for those who selected him as their leader. The AMERICAN 
CERAMIC SOCIETY is growing stronger day by day in service to the ceramic 
industries because of this decentralization of service responsibilities through 
Divisions and Committees to the individual members. We believe in 
individualism in association activities and have learned that benefits 
accrue to the individual in proportion to the responsibilities he assumes 
and to the services he renders. 
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PAPERS AND DISCUSSIONS 
RESEARCH—ITS VALUE TO A MANUFACTURING EXECUTIVE! 


By B. E. SaLisBurY 


In an attempt to discuss this subject, I do not feel that I am going to 
bring before you anything you do not already know, or that has not be- 
fore been ably presented, but rather to give you some thoughts that have 
come to me during the years that I have been interested in the application 
of research work to some of my own problems. 

The last few decades have seen great changes in the manufacturing in- 
dustry. We are in the era known as big business. Changes of method 
and management have necessarily occurred. In the history of manu- 
facturing, as well as of other kinds of commercial activity, there has usually 
been a small beginning on the part of some one man. This man had an 
idea, possibly much in the nature of a dream or a hope. As time went 
on and his industry developed he associated with himself other men. 
There was not in those early days much, if any, organized scientific knowl- 
edge. Certain practices, as a result of costly and bitter experiences, came 
to be recognized as better than others, yet there was little scientific basis 
for supporting them, and even this was not of general knowledge. In 
some comparatively few cases such industries were successful and grew 
to larger proportions, but by far the greater number were failures. 

Attracted by the success of these ventures, and not deterred by the 
failures, others attempted, and in the absence of general organized knowl- 
edge, worked in comparative ignorance, and went through these same 
costly and bitter experiences, some few to succeed, others to fail. So it 
has been going through all the long years. 

As the successful business expanded it became impossible for one man 
to cope properly with the situation, and so others were gradually trained 
as helpers, but still there was little definite organized knowledge, and such 
as existed was carefully guarded by the founder, and those whom he was 
training. The master still kept his fingers on the situation. 

The business continued to develop and expand, and soon came a time 
when the master could no longer keep in intimate touch with all the oper- 
ations. There also began to dawn in his mind the fact that, though suc- 
cessful, the business was not on a sure foundation, and that his investment, 
as well as that of his associates, depended too largely upon his health and 
continued life. Some way had to be found to carry on after his useful- 
ness came to an end. At the same time he doubtless began to realize 
the desirability of some definite information of a scientific nature, why 
certain methods and practices he had worked out were the best, and why 
others were not desirable; and, still another step, there probably came to 
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his mind the idea that carefully organized and diligent study and experi- 
mentation might reveal methods and practices better than his own. 

Being a very busy man, he realized that he could not himself conduct 
the necessary investigations along these lines without sacrificing time 
needed in the successful conduct of his enterprise. Consequently he 
selected some one with qualifications he considered necessary, and, with 
crude facilities, set him to work at this task. This is my picture of the 
genesis of the research laboratory. 

Business continued to grow, and many of a like nature consolidated. 
Still the master mind was getting farther away from the details. It being 
necessary to keep in touch with the operations, the factories were carefully 
departmentalized, and simple records were started to give him a contin- 
uing picture of operations. Cost and efficiency studies were begun. And 
so today the manufacturing executive keeps in touch with his operations 
largely through his department heads and his examination of records and 
statistics. In many of the large industries this is done far away from the 
scene of operations, which are scattered throughout the country. Con- 
siderable time could profitably be consumed in the discussion of the effect 
of this development on the social structure, but it is not my purpose to go 
into that subject now. 

Today, the progressive industries engaged in manufacturing articles of 
a nature that are not almost wholly pure fabrication, maintain expensive 
and well equipped research laboratories, with technically trained men who 
devote their whole time to investigation of the possibilities of a better 
product, the study of ways to reduce losses in manufacture, and the search 
for better and cheaper methods, and also, what is of great importance, the 
testing of materials, and the product in varying stages of manufacture, 
so as to make more certain a uniform result. There are some industries 
in which the producing units are not consolidated under one head, that 
engage in codperative research, the extent of which would be beyond the 
financial ability of any one of the units. In some the technical ‘and re- 
search men organize themselves into societies such as our own, and con- 
vene to compare notes, and to publish various researches and the conclu- 
sions therefrom. This information, being of a public nature, and ex- 
changeable with similar studies on the part of like societies abroad, re- 
moves any excuse for starting a business under the handicaps endured by 
the pioneers. This tends to reduce the waste of effort and capital that 
would otherwise be experienced. 

It is unnecessary to mention the great progress of industry in this country 
and abroad that has followed these research studies; the constantly im- 
proving products, the elimination of avoidable waste, the recovery of by- 
products and finding means of utilizing them, have combined to give us 
much of happiness and prosperity. 
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It is an easy matter to construct a laboratory, and equip it with all 
the necessary apparatus for chemical and physical research, but the per- 
sonnel of the research staff is of the greatest importance. It seems to me 
that research men should above all other qualifications, necessary as they 
are, be those who are imbued with the idea of service to industry, who 
will recognize that the experienced men in the shop do know something 
after all, and that much can be learned from them, and who are in the 
laboratory to be of assistance to the shop and not to dictate to it. The 
utmost codperation between the shop and laboratory force is vital; with 
it success can be attained, without it failure is inevitable. Therefore in 
my view the research staff should consist of real men first, and scientists 
afterwards. ‘This is particularly so with those who in the course of their 
work come in contact with the shop forces; with others who do purely 
laboratory work it may not at the moment be so important, but they can 
never rise above routine work unless they are able to get along without 
friction with the shop men. 

Upon continued and intensified research depends very largely the future 
of our industries, which are coming more and more into competition with 
foreign producers for the world’s markets. Science applied to industry, 
coupled with an honest and intelligent labor policy, and high grade business 
management, will bring industrial success, compared with which, that 
we are now enjoying will, in future years, seem somewhat insignificant. 

Most of the technical problems of the Ceramic Industry are extremely 
baffling. Difficulties may, and often do, persist for years, before a method 
is found to correct them. The executive must largely depend upon his 
laboratory to solve these problems. 

One successful operator, when a difficulty arose, used to attack the 
problem simultaneously, from every conceivable angle. This assured 
quick results, but he did not know the cause or combination of causes 
that led to the difficulty; consequently, upon its recurrence, this program 
was again followed. Obviously, under this plan, no record could be made 
that would show to others the cause of the particular trouble. 

I understand that Edison has done his work more by the process of 
elimination. I believe it was he who said that ‘‘Genius is more perspiration 
than inspiration.’ It is said that in his search for a substance that would 
intercept the X-ray, every known substance was tried until certain forms 
of natural crystalline zinc sulphide, and later, calcium tungstate, made 
the fluoroscope possible, and men were able to see bones and obstructions 
through the human flesh. 

Attacking problems of research in this manner, and duplicating at will 
in the laboratory the effects desired, and also those that are to be avoided, 
clearly point the way toward the desired end. Careful notes can be made 
of such a method of attack, and these will show the present executive, or 
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his successor, the way to get certain effects, or to avoid or correct certain 
difficulties. This, therefore, puts the manufacturing operation in a tech- 
nical industry somewhat under control, and safeguards the business. 

In addition to its research work, the laboratory may be of great as 
sistance to the purchasing department, in checking up, by physical or 
chemical examination, or both, the character and condition of the various 
materials and supplies daily received. This often points to the rejection 
of some particular lot of material as not being suitable, or according to 
specifications, and thus saves considerable manufacturing loss. It is highly 
important that every lot of material entering into the wares produced 
should, on receipt, be carefully examined and tested, to insure uniformity 
in the product. ‘The executive must depend upon his laboratory for this 
work. 

Occasionally it is desirable to examine the possibilities of the substitution 
of 6ne material for another, either to reduce the cost, or to better the 
product. In order to proceed safely, long and tedious work is necessary, 
in order that, to gain some desired results, other qualities are not sacri 
ficed. Notwithstanding long and careful laboratory work, it usually takes 
a shop demonstration on a large scale to insure final results. All of this 
may take months, or even years, to accomplish, but it is the price that must 
be paid for progress. 

When the executive can delegate to his research staff all of these prob 
lems, and the staff and shop work in harmony, he can then devote prac 
tically his whole time to questions of finance, sales promotion, labor re 
lations and business possibilities. If his business is large enough these 
lines of activity are delegated to competent officials, thus leaving him free 
to keep but a general oversight of the business of which he is the executive 
head, and allowing time for the planning of greater and better things 
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THE ART OF MANUFACTURE AND THE MANUFACTURE OF ART' 


By CHARLES F. BINNs 
In Alice in Wonderland, Humpty Dumpty says that when he makes a 
word do a lot of work, he always pays it extra. Under such an arrange 
must be almost ready to retire on a compe 


ment as this the word ‘Art 
tency and I, for one, wish it would. .Few words have been used with a 
wider meaning and with less intelligence. The use has ranged from art 
pottery to tonsorial artist and I am not sure but that the second appli 
cation is more pleasing than the first. The extensive use of the term 
makes it necessary to limit or define the sense in which it is to be under 
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stood. We are not speaking of the Fine Arts, Painting, Sculpture and Ar- 
chitecture, nor of the Arts and Crafts with their connotation of dilettant- 
ism and bric-a-brac. Rather let us think of art as expressing the applied 
skill of the conscientious worker whether in plastic form, color or line, for 
it is in these that the ceramic worker expresses himself and makes his 
appeal for understanding and acceptance. It will not do to fool ourselves 
and imagine that we possess that which in fact we have not. No progress 
can be made unless the true condition is realized and candidly faced. 
We Americans like to believe that we can do anything that any other 
people can do but this is not always true. We are still confronted by large 
importations of wares which, rightly or wrongly, are esteemed by the 
purchasing public as being of higher quality than the domestic product. 
We must therefore ask ourselves, and must insist upon straightforward 
answers, first, whether we are manufacturing wares which are in fact 
equal to these, that is, whether the alleged superiority of imported wares 
is imaginary or real, and, second, whether we are really interested in pro- 
ducing such wares or are content to go on as we now are, admitting the 
superiority of the foreign goods but willing to admit it and satisfied if only 
we can sell, if not an inferior, yet a less ambitious product by the car load. 

I do not intend to discuss the strictly decorative wares or tile or scheme 
goods or anything but the regular table wares of the household. As the 
matter now stands, we are manufacturing enormous quantities of general 
ware which is for the most part decorated as open stock patterns. This 
idea has a potent charm for the manufacturer and the dealer. It has its 
conveniences also for the consumer who can at any time replace losses 
without difficulty but it does not make for the excellence which resides in 
individuality. It affords but little opportunity for the expression of per- 
sonality in design and denies a place to the fine quality which appeals to 
the discriminating purchaser. The production of open stock patterns may 
and probably does present the simplest and most profitable plan for running 
a large manufactory but the unfortunate result is that it predetermines and 
stereotypes methods so that the introduction of anything different, even 
if superior, becomes, if not impossible, exceedingly inconvenient. Let 
me not be understood as condemning the open stock pattern. There 
is no reason whatever why good designs should not be set forth in this 
way and there are good open stock patterns both domestic and imported 
on the market. The point of my criticism lies in the acceptance of mass 
production as the most desirable and even the only profitable plan. It 
lays stress upon convenience and economy rather than upon quality and 
yet it should be made clear that a good design does not necessarily cost 
more to reproduce than a bad one. 

If my observation has been correct and representative, it tends to show 
that very few of those who are charged with the production of decorations 
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have had any training in the principles of design. Indeed very many pat- 
terns speak for themselves. They do not satisfy a discriminating taste. 
Of course, the answer may be that they are not meant to; they are produced 
for the multitude and must be inexpensive so that the multitude may buy 
largely. That may be all right if this is our only aim, except that there is 
discriminating taste even in the multitude, but if we have no other purpose 
we must not cavil at imported wares. 

In opposition it may be argued that the possibility of purchasing abun- 
dant supplies of decalcomania prints has relieved the manufacturer from 
the necessity of employing a designer, but as a matter of fact, the offering 
of these prints has placed or should place the burden of selective taste upon 
the buyer or purchasing agent. Too often, apparently, designs are pre- 
pared and prints selected for no other reason than that they can be used 
by the transferrer equally well on every shape and without calling for any 
skill except a rapid and dexterous fingering. As a matter of fact, we have 
forsaken the art of manufacture and have become ensnared by the subtle 
wiles of the manufacture of art. 

But art is essentially individual. If it means anything at all it means 
the expression of an idea, and mass production tends to destroy this. The 
criterion of fine workmanship is merged in the satisfaction of the manu- 
facturer in seeing that his wares in their passage through the workrooms 
are all going one way. 

If the truth must be told, we have become impatient of taking pains. 
We are devoted to automatic machinery and the more nearly our employees 
approach automata the better we are pleased. ‘To some of us the ideal 
method of making dishes would be a series of endless belts, the work people 
in long rows each adding 4 touch to the passing pieces until they are de- 
livered complete to a contuiuous kiln and from this to the packer. 

I am fuliy aware that the producer of these wares denies that he has any 
mandate to educate the public and as long as his product finds a ready 
market he is satisfied. But we cannot remain indefinitely under the pro- 
tection of a high tariff. Sooner or later we will be compelled to market 
our wares upon merit and without fear of foreign competition and we shall 
be wise if we take counsel and look ahead. The Art Division of this So- 
CIETY believes in preparedness. It aims at placing in every manufactory 
some person, man or woman, who has undergone a regular training in de- 
sign aud the harmony oi color, who is able to judge between good and bad 
workmanship, who has authority to decide upon the production and se- 
lection of decorations, and whose aim is the establishment of the product 
upon a plane which will reflect credit upon the producer and will appeal 
to the discrimination of the purchaser. 

Two objections, more or less valid, may be advanced against this course: 
first, a person placed in such a position would probably, in our democratic 
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passion for titles, be styled Art Director and would be classed as a non- 
producer, and, second, in consequence of this the expense would be con- 
sidered as an addition to overhead. Without presuming to dictate to the 
management of any plant I think we are wrong in regarding a designer as 
a non-producer and one who selects designs must be at least a potential 
designer. And further, there is no reason why such a person should not 
actually produce designs, to be wrought out, if the factory has no depart- 
ment of lithography, by a commercial house. This plan would also have 
the advantage of providing exclusive decorations. ‘There is a conspicuous 
lack of individuality in our table wares. Each important European fac- 
tory has a style of its own and it is not difficult to recognize its product 
but I do not think that this can be said of us. Back of this there is the im- 
portant factor of esprit de corps and pride of product. The whole staff 
should work together in attaining and maintaining an ideal but this is only 
possible where there is a controlling mind trained to discriminate and to 
advise. It has of course occurred to you already that persons trained for 
such work are not at present available and I regret to admit that this is 
to a large extent true but once let it be known that there is a demand for 
them and there is no doubt that the supply will be forthcoming. It is 
of course necessary that anyone undertaking this work should be familiar 
with the methods of production. This has so far seemed to be the impera- 
tive thing that in nearly every case where a superintendent of decoration 
has been employed the choice has fallen upon.a member of the decorating 
staff. If this is to be the accepted method the person so chosen should 
‘be sent to an established school for a thorough course in drawing and de- 
sign but I venture to think that it is easier to drill a trained designer in 
the technique of the factory than to teach the sound principles of design to 
one who has learned his trade at the bench. As I do not want to present 
a one-sided discussion I will state the opposite view that one who has been 
brought up in the atmosphere of the workroom can be and usually is se- 
lected because of a certain power in dealing with other workers. This is 
a very important qualification and is difficult but I think not impossible to 
acquire. 

I am not expecting that these ideas will be received with enthusiasm 
nor that immediate results can be secured. I am trying to look ahead 
and I ask you to share the vision. There does not seem to be any good 
reason why a given manufacturer should not select one or two promising 
young persons and provide for them the necessary training. There are 
probably local schools of design to which such persons could be sent or 
if not, it would surely be possible for manufacturers to combine to organize 
such a school. I recall the potent influence which has been exercised by 
the Burslem Art School in Staffordshire and by the Lambeth School upon 
the Doulton Wares. 
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The whole matter harks back to the question with which we began our 
discussion. Do we care? Are we satisfied? If the Art Division means 
anything at all it means that the SociETy which gave it birth and which is 
endeavoring to foster it, believes that it has a part to play and that part 
can be nothing else than to stimulate and promote the development and, 
if necessary, the improvement of our product. 

It should be feasible for anyone in control of a properly equipped manu- 
factory to create a small department for the express purpose of producing 
fine wares. Even without any change in body, glaze or fire a great deal 
could be done and when the first step was taken numerous possibilities 
would present themselves. It is not likely that such a venture would 
at first be profitable in cash but it might be made the means of establishing 
a reputation and anyway it would afford a whole lot of fun. ‘Oh, well,” 
you say, ‘‘we are not in business for fun; we would not be here at all if 
we ‘did not make money.’ But I say to you that the man who sticks in 
his office only long enough to make money enough to have time enough to 
get away to the country club to play golf is not the successful man. He 
says in effect, ‘‘this job of mine is not a life, it is only aliving. If I can make 
it profitable I will get my fun outside of it."" The fact is that if a man 
does not get any fun out of his daily work he should hunt another job, for 
the life is more than meat. 

We cannot stand still and I repeat that we must not deceive ourselves 
by the bold advertisement of an advance which is only imaginary. Judg- 
ing ourselves by ourselves and comparing ourselves among ourselves is 
no more wise in manufacture than in behavior. Let us at least select the 
very best examples that can be procured and set them before our operatives, 
not to be copied but as an illustration of the qualities which are acknowl- 
edged to be of the highest class and to which we hope and expect to attain. 

New York StTaTE ScHOOL OF CLAYWORKING AND CERAMICS 


ALFRED, NEw YorK 


RELATION OF THE ART DIVISION TO THE OTHER DIVISIONS' 
By FreperIcK H. RHEAD 

It is impossible to discuss the present and potential possibilities of the 
Art Division without considering its relation, duties and obligations to 
the other Divisions. 

We limit these possibilities to the extent that we fail to recognize our 
relationship with the various ceramic activities which include in their 
organizations one or more of the many types of art or craft specialists. 

An interest in a particular Division need not and should not become so 
detached that its program tends to become the concern of one particular 

1 Art Division, Pittsburgh Meeting, Feb. 13, 1923. 
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group of specialists to the exclusion of other groups who are more or less 
involved in the general scheme of production. 

The complexities of ceramic work are such that no one group—however 
well informed and well equipped it may be—can tackle with the full 
possibility of successful accomplishment its own particular problems 
without finding itself on ground outside its own range of investigation or 
research. For instance, the manufacturer of chemical porcelain finds 
himself immediately concerned with refractories and possibly heavy clay 
products. 

His problems of design, shape construction, modeling and mold con- 
struction would be worked out by specialists following the activities of the 
Art Division. 

The manufacturer of architectural faience and terra cotta is, or should 
be, intimately concerned with the artistic quality of his product—-a quality, 
by the way, which is emphasized or diminished according to the intelligent 
degree of censorship or direction given to the execution of the work during 
the planning, modeling, moldmaking, clay-working, selection of color and 
general technique. A good original design is of course an essential, but a 
good original design may be altogether ruined by lack of competent 
direction or execution during any stage of the work. 

Competent direction and execution of ornamental or decorated wares 
of any description are only possible when competent directors and pro- 
ductive specialists are being used, and it is equally obvious that such 
specialists besides following their own field of research and investigation 
should in a general way keep well informed of the practical and technical 
developments in the various fields. 

On the other hand, the practical and technical specialists should realize 
that the decorative specialist is an equally essential productive force 
possessing a potential field of investigation just as great as that of the 
practical and technical field. 

The Art Division is organized in the interest of artistic and decorative 
development. The field of research covers shape construction, design, 
decoration, color development, modeling, moldmaking, applied decoration 
in various forms, the mechanical decorative processes such as decalcomania, 
printing, stenciling, etc. ‘These methods may be invented or developed 
by the practical or technical man, but they must be used with some appre- 
ciable amount of artistic expression if truly artistic wares are to result. 

The practical activities of the ceramic art specialist cover a wide field, 
much wider than is generally recognized. Even in a single plant produc- 
ing one type of ware, there may easily be from three to six men each 
engaged in a different class of work. Take the average whiteware plant, 
for instance. ‘There is, or should be, the Art Director, or the man who is 
responsible for the designs and decorations. There is the modeler, re- 
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sponsible for the models and relief ornament. There are the painters and 
decorators. In the English plants where there is still some printing, 
involving copper plate engravers, there are also the people who do the 
mechanical decorating, decalcomania; and the gilders, all specialized help, 
and all doing an entirely different class of work than the specialists work- 
ing in an art pottery, tile, faience or terra cotta plant. 

A designer of table wares may have only the most superficial knowledge 
of architectural styles, but he must know historic ornament, and he must 
be able to make highly finished and daintily executed decorations that will 
be acceptable to the best artistic judgment of the day. If he is called upon 
to make a design for a plate border in Italian Renaissance, the design 
must be Italian Renaissance and not a mongrel concoction plainly showing 
his own ignorance, and advertising his concern to everybody initiated in 
art as a concern possessing no artistic influence or ideals. 

There are manufacturers who may retort that they are not interested 
in artistic productions, but in popular sales; or in other words, so long as 
there is no particular public censorship in regard to mediocre design and 
badly executed decorations, mediocre designs and badly executed decora- 
tions will be the rule rather than the exception. But as every business 
man knows, what will sell today may not sell tomorrow. Just as the manu- 
facturers are learning more about the possibilities in business, so is the 
general public learning more about quality and style. Even the manu- 
facturer who will not cater to those who know good design admit that there 
is such a thing as a change of fashion, and that a design that was popular 
ten years ago may not sell today. 

This means that there is definitely such a thing or force as public opinion 
in such matters, and also that this public opinion does influence the manu- 
facturer to the extent that he changes his decorations every little while. 
As this public opinion becomes more discriminative, the manufacturer 
either makes a better product or limits his market to that public which is 
not so discerning in taste. 

The standards of artistic quality do not concern the manufacturer of 
products alone. ‘They concern the business and domestic life of the 
nation. We are more interested in Art, or if you prefer, good-looking 
products than we were twenty years ago. Art and decoration is now 
being taught in the schools at a cost of some millions of dollars a year. 
Both the manufacturers and the employees are paying taxes to teach the 
younger generation an appreciation of art with the result that this younger 
generation will be educated to the degree where it is likely to turn up its 
nose at our own wares and buy European and even Japanese produc- 
tions. 

To the manufacturer who retorts that his particular product is selling, 
one can only reply to the effect that his foreign competitors’ product is 
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selling also, and that a considerable portion of the purchasing public 
prefers this foreign product to the domestic ware. 

For instance, according to a recent industrial report, the foreign imported 
decorated china ware displaced the domestic product to the extent of 
about $18,000,000. 

We have made such strides in practical and technical clayworking that 
this preference is not based upon practical and technical excellence. It is 
based largely on the general appearance of the ware; not entirely, because 
many purchasers are taught to believe that a foreign article is superior 
to our own. A dinner service that is known to be French china has an 
appeal and a sales value that an American china has not yet earned. 

But there are many signs by which the progressive manufacturer may 
gauge the coming popular taste; and these are signs that he can easily 
recognize. I have mentioned art training in the public schools. The 
consequent results are obvious. While we are considering the education 
of the public, let us glance through the pages of a popular weekly magazine. 
Note the advertisements for American manufactured products. Hundreds 
of thousands of dollars are spent every year for decorative advertisements 
for products which in themselves are neither decorative nor artistic. To- 
bacco is not an artistic product, yet one concern will pay from two to 
five thousand dollars for a painting or drawing to be used as an adver- 
tisement. Soap is not an artistic product, yet within the last ten years, 
one of the largest soap factories in the world has developed its business by 
means of its publicity campaigns in which it used carefully designed 
decorative advertisements. 

If a cleverly planned artistic appeal will sell tobacco, soap, etc., it is 
surely obvious that such products as table wares and other decorated 
potteries will have a wider appeal and market, if the designs and decora- 
tions are planned and executed by competent decorative specialists. A 
condition where a soap manufacturer will pay from two to twenty thousand 
dollars for a drawing or painting for advertising purposes, while a manu- 
facturer of art products will balk at an expenditure of fifty dollars for the 
actual design for a dinner service, re-acts in favor of the soap manu- 
facturer. 

The sausage and soap manufacturer go abroad in their million dollar 
yachts, while the pottery manufacturer stays at home with his nose to the 
grindstone, and he is lucky if he can escape his desk to the extent of a 
dozen games of golf in a year. 

Even the moving picture industry with its present tremendous popular 
appeal is paying an enormous salary to an individual, who is engaged 
simply and purely to raise the standard of the product. 

These ideas are not original, and they are not new. They have fre- 
quently been more or less forcibly expressed by various prominent Ameri- 
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can manufacturers of general ware, and further, enough good work has 
been done within the past ten years to demonstrate the fact that the 
American potters can produce wares of good design. 

But if it requires a Coles Philips, a Maxfield Parrish and a Leyendecker 
to make designs that will sell soap, tobacco and sausage, then you may be 
quite sure that it will take an artist equally gifted and skilful to make 
designs that will sell crockery. And when you do realize this, you will 
find that your products will have as big a sale as some of the nationally 
advertised wares. 

It is well to bear in mind that it costs as much to reproduce a bad de- 
sign as it does a good one. And further, the general ware manufacturer 
is in a much more favorable position than is the art potter and the tile and 
terra cotta manufacturer. General wares are mechanically decorated. 
The artistic quality of general ware depends almost altogether on the 
quality of the original design for the shape and decoration. 

If this is good, the resulting product is artistically acceptable, but if the 
design is bad or not acceptable to the best artistic taste, no amount of 
technical or practical excellence will make that product acceptable. And 
again, if the manufacturer is willing to test the market with an acceptable 
design, he does not have to wait for the much needed industrial art schools 
plus the five or ten years involved in training designers. We have the best 
designers in the world today, but these men are engaged, as stated, in the 
other industries. While the general ware manufacturer may not be able 
to pay the salary demanded by some of these designers, he at least can 
pay what would be considered a reasonable price for a first-class design, 
especially as this first cost is the final cost as far as the quality of the 
decoration is concerned. 

In discussing this question I would like it to be clearly understood that 
I do not advocate any new or radical change in the present style or 
arrangement of general ware design. A clever designer can take any 
artistic ‘“‘best seller’’ and make it over in such a way that the uncultivated 
critic would not recognize the change, whiie a person who knows a good 
design would distinguish the difference at a glance. The result of such a 
procedure would be to include as prospective purchasers not only those 
who are unable to recognize the fine qualities in decoration, but also those 
who do. Or in other words, the clever designer is much better equipped 
to appeal to those who do not understand design than the unskilful 
designer, while the latter can never hope to interest the ever-increasing 
number of people who do possess good taste. 

To put the case in yet another way, the popular market, so-called, is, 
as stated, becoming more fastidious. It is both able to recognize and 
demand better designed clothes, furniture, jewels, moving pictures and 
automobiles. Even Henry Ford is once in a while compelled to improve 
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the appearance of his ‘“Tin-Lizzie” if he is to hold his market. So it is, 
I think, reasonable to assume that the manufacturer who makes a busi- 
ness of producing decorated wares will before long produce wares that will 
seriously compete with European products. 


The finished shape is seldom, if ever, absolutely 


under the control of the designer or modeler, because it is always subject to a variation both in regard to size 


Fic. 1.—Sections of plates measured from actual examples. 
and shape, which in the absence of a properly defined specification and variation allowance cannot be accurately 


estimated. 


While there has been considerable research work in connection with 
the technical branches of general ware practice, there has to my knowledge 
been little or no real research in either shape construction or decoration. 
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It is even quite possible that few manufacturers and even ceramic designers 
know what such research involves. 


If a section of the finished plate be measured 


and checked up with this working drawing, the exact degree of variation can be determined, supplying data which 


would contribute to a more accurate shape control. 


Fic. 2.—Plate section based upon a definite measurable construction. 


For instance, take the average nine-inch dinner plate. Consider shape 
construction first. Aside from the general appearance of a nine-inch plate, 
how many manufacturers and shape designers know whether the base of 
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the plate should be five, four, or six inches; or the most practical height 
and width of the foot of the base? 

What investigation has been made to determine whether the body of 
the plate inside the rim should be modeled exactly flat, or if not, just what 
degree of concavity or convexity should be adopted to prevent the inside 
of the plate from rising or sinking in the middle while it is being fired? 

Just what is considered to be the most desirable width for the rim of the 
plate and the most acceptable height of the rim from the base? In those 
plates which are placed flat in the sagger, how much is allowed for the 
settling or dropping for rims of various width and height? 

I am speaking from a purely practical point of view with some consider- 
ation of the preventable losses due to warping, etc. 

Has there ever been a systematic study of sections of plates made by the 
factories of various countries, and is there a general ware plant in this 
country where such an investigation has been worked out? 

In those factories producing vitreous or feldspathic porcelain, I believe 
such an investigation would result in determining a plate construction 
which would minimize warping during the drying and firing. 

So far as mold construction is concerned, this branch of the activity is 
generally left to the judgment of the modeler and mold-maker, and it is 
a question if there has ever been a serious systematic study to determine 
the most suitable thickness, shape and type of molds for various articles 
to be cast, pressed or jiggered. I do know of one or two isolated instances 
where the standardization of thickness of the mold for articles of various 
sizes has resulted in the saving of carloads of plaster, and also in increased 
shop efficiency. In addition, a large waste of plaster has been practically 
eliminated by the simple means of providing the mold-makers with a 
round or square iron frame into which surplus plaster has been poured to 
be used for setters. 

There is little doubt that increased efficiency and a big saving of plaster 
would result if well planned working drawings or blue prints were used by 
both modeler and mold-maker. For by this means the model could be 
closely checked up before it was turned over to the mold-maker and the 
exact method of mold-making would be established and controlled. Then 
there is the research work covering investigation in connection with the 
decoration of the plate. Assuming that a standardized nine-inch dinner 
plate had a one and three quarter-inch rim, and that the curve to the 
inside of the plate was based on a one-inch radius. This would leave 
approximately five inches for the center of the plate, so the available 
field for decorative purposes consists of a circular border nine inches in 
diameter and one and three quarter inches wide; a narrow curved circular 
border, and a flat circular space in the center of the plate five inches in 
diameter. 
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Considering the possible decorative arrangements, we find the following 
combinations : 

1. A flat circular panel five inches in diameter surrounded by a narrow 
frame or border and a wider border occupying the entire rim of the plate. 

2. A flat circular panel five inches in diameter surrounded by a narrow 
frame or border, but with no border on the rim other than the gilt or 
colored edge. 

3. No decoration in the center of the plate, a border covering the entire 
rim framed by a narrower border arranged around the inside of the curve. 

4. A border occupying the entire rim of the plate, but no decoration 
around the curve or in the center of the plate. 

5. A border occupying less than the available space on the rim of the 
plate. 

While those quoted are the possible arrangements, the majority of present 
day dinner ware designs consist of a border occupying all or a portion of 
the outer rim of the plate. 

In considering the possible decorative motive, we have two broad 
groups: 

First, naturalistic decorations of floral and other natural forms arranged 
and interpreted much as they appear in nature, and secondly, conven- 
tional decorations, or natural forms converted into ornament more or less 
abstract or symbolic in style. As each country and period developed 
its own individual style, we have at our disposal a wide range of distinctive 
historic and modern decorative types, the most notable, or at least the 
most used, being possibly the Grecian, Italian and Chinese. The Persian, 
Japanese and French have also been prolific sources of inspiration. 

The modern designer, however, has struggled to develop a style that is 
entirely original, but with no particular result to date except the more or 
less mongrel interpretations which can easily be traced to their original 
sources. This is not the place to analyze the various types and styles of 
ornaments. It is only necessary to state that the competent designer 
must know these types, and that each progressive plant should have 
filed for reference purposes either good reproductions or actual examples 
of these various types or styles. 

As fashion changes, and as there is evidence of the coming of a particular 
fashion or style, the manufacturer or the designer can select one or more 
decorative styles for his new productions. In gauging the possibility of 
future markets, these defined conditions should be closely observed. 

Often these are neglected for more superficial signs. For instance, the 
manufacturer will take close cognizance of new importations and try as 
closely as possible to follow them. 

Would it not be a more rational method for the manufacturer to follow 
closely the prevailing decorative styles in other industries? The textile, 
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wall paper, carpet and furniture interests through their big industrial 
exhibitions define to a great extent what the coming popular style will be. 
The various fashion magazines are valuable sources of information. Cer- 
tain authentic decorative types are always more or less marketable, but 
there is generally a predominating style and color which appeals for a 
period of a year or so to a great popular market. Consequently an ap- 
proximate estimate of this condition is pretty sure to result in a popular 
seller, which is what we are all after. 

But the point I am trying to make in connection with the decorative 
research is this, that unless a chief designer or art director is constantly 
investigating these conditions, collecting authentic examples or repro- 
ductions of examples properly classified and filed with data covering 
costs, markets reached, sales, etc., and supplementing this data with 
earefully worked out drawings based upon the present acceptable space 
combinations given, he will never be any better able to interpret the 
market than he is now. 

The efficient art director should not only be concerned with the produc- 
tion of half a dozen or so different patterns a year, a group selected say 
from twelve to twenty designs, but he should have scores and hundreds of 
research or development drawings, showing variations of different accept- 
able styles. To an expert designer, the making of an actual drawing is 
but a matter of an hour or so. The most finished design for a dinner plate 
can be made in about halfaday. So far as the actual drawing is concerned, 
little labor is involved. But this finished design may be the final develop- 
ment of hundreds of previous sketches. 

The trouble with most of our ceramic designers is that they do not 
draw enough. When only a dozen or so sketches a year are asked for, a 
drawing begins to assume the proportions of an undertaking instead of a 
casual incident in the course of a week’s work, and the designer, because 
of his lack of practice, does not acquire the facility of execution, orknowledge 
of the historic styles that are the stock in trade of the commercial designer 
in other fields. 

A plate design seems a simple undertaking, but assuming that both the 
shape and design are finally developed, there are a hundred possible color 
schemes, even if only two or three colors are to be used. While a simple 
border may not show the amount of work involved, a perfectly designed 
plate with a well balanced color scheme may easily be the result of work 
covering a period of time of a year or more. 

Consider the amount of work involved in connection with the develop- 
ment of a single body and glaze, and then consider how little true research 
work is done in connection with decoration and color arrangement. 

The Art Division is definitely interested in design and decoration in 
relation to the general ware industry, and in addition, in constructive 
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criticism such as is here offered with due respect for the problem and the 
conditions involved. We hope to arouse the interest of the whiteware 
manufacturers to the extent that we can present contributions to the 
Journal covering various phases of decoration and shape construction 
development. 

I am conscious that many of the points raised in this paper require 
further elucidation and elaboration, and when the opportunity offers, this 
will be done. 

At this time it is enough to state that the Art Division realizes and 
recognizes the need for important constructive work in the interest of the 
whiteware industry. 

This recognition extends also to other branches in the ceramic field. 
We have a rapidly increasing market for art, tile, faience and terra cotta 
wares of a class that will compare favorably with the best work in marble 
and bronze. And within a few years at most the work of the potter 
will be exhibited side by side with the work of the great artists of the 
country. 

But we cannot expect this privilege or the increased business that will 
result from such an advance until our draftsmen, artists, craftsmen, 
decorators and modelers are properly equipped and efficiently directed. 
And in regard to the latter, the direction does not involve only the active 
head of the department, it involves the manufacturer himself, or the 
business head of the organization. It is not, of course, necessary that the 
manufacturer or general manager be a decorative process man. But it 
is essential that he has an appreciation both for the finished product and 
the difficulties involved in its production. 

As previously stated, there is a wider field for investigation in connec- 
tion with art wares, tile, faience and terra cotta than in the white utility 
wares, because there is a wider range of decorative processes and a 
larger practical field. For this reason, the Art Division is interested in 
such activities as: 

1. Industrial schools. 

2. Practical clayworking processes relating to various types of ceramic 
ware. 

3. Draftsmanship in connection with shape construction. 

4. The ornament and architectural styles of various countries and 
periods. 

5. Ceramic design. 

6. Decorative ceramic processes. 

7. Color standardization. 

8. Supervision and direction in educational and industrial ceramic art 
activities. 

9. Educational programs as outlined by Mr. Boudreau. 
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To mention but a few broad subjects of vital concern to many of those 
interested in the other Divisions. 

Life is so short and the complexities and intricacies of ceramic work 
so involved that no one person can ever hope to know but little about it. 
For this reason, if for no other, those who can in any way contribute to 
our present knowledge should do so, not only because they add to the 
fund of total experience, but also because they themselves will benefit by 
participating in the general development. 

AMERICAN ENCAuSTIC TILING Co. 


ZANESVILLE, OHIO 


HISTORICAL SKETCH OF THE MANUFACTURE OF PLATE 
GLASS IN AMERICA! 
By C. E. Futon 

In a brief history of the plate glass industry such as this, it will only 
be possible to describe the early attempts at plate glass manufacture and 
touch upon the outstanding developments which have been achieved. 

The first attempt to introduce the industry was at Cheshire, Massa- 
chusetts, in 1850. ‘This plant was later removed to Brooklyn, New York, 
but the company soon failed. In 1865, Theodore and James Roosevelt 
of New York formed the National Plate Glass Company and erected a 
plant at Lennox, Massachusetts. Machinery was brought from England, 
and although for a while this Company was more successful than the first 
organization, it also met with disaster and was discontinued in 1871. 
After this date further attempts to establish the industry in this country 
are connected with Captain John B. Ford, and a brief biography of Cap- 
tain Ford and his various enterprises will be of interest. 

He has been termed the “Father of the Plate Glass Industry in America,”’ 
and when it is realized that he was the first to make a satisfactory product 
in this country at New Albany, Indiana, and the first to put the industry 
on a paying basis at Creighton, Pennsylvania, he is rightly deserving of 
this title. 

He was born November 11, 1811, in Danville, Kentucky, and before 
engaging in the manufacture of plate glass had an interest in a number of 
diversified industries. ‘The management of a store, manufacture of safes, 
saddle-making on a large scale, building steam boats, commanding Ohio 
River steamers, and an attempt to make glass sewer pipes were some of 
the activities of this versatile man. 

At the age of 58 he became interested in the manufacture of plate glass, 
and, after studying the methods used in the previous efforts in America 
and the methods relative to European practice, Captain Ford with his 
brother-in-law, Washington Irving DePauw, built a factory at New Albany, 


1 Received Feb. 27, 1923. 
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Indiana, in 1870. As in the earlier attempts, the machinery was purchased 
in Europe, but before it arrived the buildings were destroyed by fire. 
Undiscouraged, new and larger buildings were erected to take their place, 
and New Albany has the distinction of being the first place in America 
where a satisfactory quality of plate glass was made. ‘This venture met 
with some success, but in the language of the census report for 1880 ‘“‘it 
had to undergo the reverses that seem the fate of all plate glass houses 
in this country.’”’ A second factory was erected by Captain Ford at Louis- 
ville, Kentucky, in 1873, and a third at Jeffersonville, Indiana, about 1875. 
A fairly satisfactory quality of glass was produced but they also failed after 
operating for a few years. 

Before continuing with Captain Ford’s efforts, it should be stated that 
the American Plate Glass Company was organized in 1876 and a plant 
erected at Crystal City, Missouri. One year later the corporate name was 
changed to the Crystal City Plate Glass Company with the late Hon. 
Ethan Allen Hitchcock as president. This plant has since been entirely 
rebuilt and is one of the largest plants of the Pittsburgh Plate Glass 
Company. 

Some time later, Captain Ford became associated with Mr. John Pit- 
cairn of Philadelphia and formed the New York City Plate Glass Company. 
The name was changed in 1883 to the Pittsburgh Plate Glass Company 
and a plant built at Creighton, Pennsylvania. This plant is still in exis- 
tence and is known as Works No. | of the Pittsburgh Plate Glass Company. 

Between the years 1885 and 1895, Captain Ford was instrumental in 
having plants erected at Tarentum and Ford City, Pennsylvania, the 
latter place being named in his honor. He died at Tarentum in 1903, 
at the age of 92. 

Prior to 1880 not a square foot of plate glass had been made in the 
United States without financial loss to the manufacturer, but according 
to government reports the cost in 1884 was only one-half of the cost pre- 
vious to 1879, due largely to the proficiency attained by the workmen. The 
same report gives the number of men engaged in the industry as 956, and 
the annual production at a little over one and one-half million square feet. 

In all these early factories the European methods were used and Euro- 
pean practices closely followed. The method in general was to fuse the 
raw materials in pots or crucibles placed in regenerative furnaces. When 
thoroughly melted and fined, the molten glass was poured on a cast iron 
table and rolled into a plate, after which the plates were placed in an an- 
nealing oven or kiln to remain for several days and the temperature was 
gradually decreased to a degree where the glass could be handled. The 
glass at this stage was about one-half inch thick and contained many sur- 
face irregularities and imperfections. These rough plates were drawn from 
the annealing kiln and examined; after cutting to eliminate the more 
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glaring defects, they were sent to the grinding department. In this de- 
partment they were laid in plaster of Paris, upon square or octagonal shaped 
tables and revolved under iron shod runners, while sand ranging from quite 
coarse sizes to very fine was thrown on the glass until a flat surface was 
obtained. ‘The plates were then turned over and the process repeated 
until both sides were finished or ground, the time required to grind each 
side being from eight to twelve hours. The plates were then removed, 
cleaned and again imbedded in plaster held by wooden frames, and rubbed 
one against the other by an eccentric motion, emery being worked in be- 
tween the surfaces until a finely ground surface was obtained. When 
both sides had been smoothed in this manner, the plates were sent to the 
polishing department for final finishing. The polishers comprised square 
wooden tables upon which the glass was again laid in plaster and felt 
covered blocks were lowered upon the glass and the surface rubbed by a 
sliding motion until the desired finish was obtained. As is still the case, 
rouge was the polishing medium used. After this operation the glass was 
sent to the ware room where it was examined for defects and cut into 
size. 

The modern plate glass plant still follows the above outlined procedure, 
only upon a much improved and more efficient basis. Very few changes 
have been made in the composition of plate glass or in the materials used 
in reducing the rough uneven surface to the familiar highly polished plate. 
However, various proportions of the ingredients used in the plate glass 
batch have been studied and better combinations have been adopted 
which produce glass of a superior quality. The various ingredients enter- 
ing into the batch are subjected to chemical analysis and a much higher 
standard of purity demanded than was formerly the case. 

Enumerating the major improvements which have been made, the 
first on the list is the grinding and smoothing operation. In 1889, at 
Crystal City, the English smoothers were abandoned and all the glass 
thereafter ground and smoothed on grinding machines. This necessitated 
changing the design of the old machines and round tables were substituted 
for the square or octagonal type. The effect of this new method was to 
reduce the grinding or smoothing time by over 50% and led directly to an 
improvement in the method of polishing. The table or deck on which the 
glass was laid formed a part of the old machine and it was therefore idle 
while the glass was being laid or turned over. As one hour was required 
to lay or turn over a table, and as this operation was necessary several 
times during the grinding, smoothing, and polishing, the time when the 
machine was idle was an item of considerable importance. In order to 
overcome this drawback, machines were designed, about the year 1900, 
with a removable table or deck made to fit any grinder. A number of 
extra tables were provided so that no machine would be idle. 
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Rough glass is now laid on the table, it is placed under the grinder, and 
when one surface is ground and smoothed, the table is transferred to 
a polishing machine to have the same surface polished. In the meantime 
one of the extra tables has been placed in the grinder and the machine 
is idle for only a few minutes. After the ground side has been polished, 
the glass is turned over and the reverse side ground and polished in a simi- 
lar manner. ‘This method requires handling the glass three times during 
the finishing operation instead of nine times which was necessary in the 
early factories. Present machines are idle for only the few minutes re- 
quired to take out a table and replace it with another. 

The old type English and Belgian. polishing machines were also replaced 
by the circular type so that the tables or decks from the grinding machines 
could be placed in a similar machine equipped with polishing blocks. A 
study of the weights and arrangement of the polishing blocks, and the con- 
sistency and preparation of the rouge, together with the determination of 
the proper pressure per square inch and the most efficient speed to rotate 
the grinder and polisher tables has greatly shortened this operation. 

Numerous minor improvements, such as the proper grading of the sand 
and emery, and the advent of electrically driven machinery has contributed 
to the success of this operation. Prior to 1889 when the first of these im- 
provements was introduced, about ten days was required to produce a 
polished plate of glass from the raw materials. In the modern plate glass 
industry, it is now possible to deliver a mirror to your home, or put a plate 
glass top on your desk, in less than thirty-six hours after the sand, lime, 
and soda are placed in the crucible. 

Another radical change or improvement was effected in the casting or 
melting department about the year 1900 when a continuous annealing 
leer was built at the Floreffe, Pennsylvania, factory of the Pittsburgh 
Plate Glass Company. ‘The leer is a long low tunnel connected to a series 
of ovens (usually five). Immediately after the plate is rolled, it is placed 
in the first or hottest oven and at regular intervals is moved into the suc- 
ceeding ovens until it reaches the runway or leer proper, where it is auto- 
matically carried on steel bars to the cutting table at the delivery end of 
the leer. ‘The temperatures in the ovens and leer are so arranged that the 
glass is slowly cooled from 1200°F to 100°F. By this process only a few 
hours are required to properly anneal a plate, compared with four or five 
days in the old type kilns. This leer method of annealing glass was 
fully developed in America, and it was not until recent years that it was 
adopted by the European industries. This development increased the 
efficiency of the casting hall, in that the casting table is now stationary 
instead of being moved on tracks to the entrance of each annealing kiln, 
as was the former practice. In this department electricity has also played 
a prominent part and many devices have been developed for handling the 


74 PAPERS AND DISCUSSIONS 


pots of molten glass and the large rough plates. Furnaces have also been 
improved and enlarged so that single rough plates containing 450 square 
feet of glass are now produced. 

Within the last ten or twelve years the pot house department has re- 
ceived more attention, and various improved methods have been intro- 
duced in the preparation of pot batch. The individual clays entering into 
the batch have also been studied and while at one time it was thought 
necessary to use a certain amount of pot clay from Germany, it has now 
been proven that superior batches can be made using American clays ex- 
clusively. The process of building pots has not undergone any material 
change, although it has been proved practical to make pots by the casting 
process. In former years it was not uncommon to lose a large percentage 
of pots during the drying period, but by careful attention and careful con- 
trol of temperature and humidity conditions, very few pots are now lost 
during the drying process. Further developments in the drying process have 
demonstrated that pots can be safely dried in much less time than was for- 
‘merly required. The size of the unit of production has gradually increased 
and necessarily the pots have kept pace. In some factories large oval pots 
are now used, which produce a plate of glass containing 450 square feet. 

Summing up briefly the outstanding features, the developments of 
plate glass industry have been: 

1. Increase in all departments of the size of the unit handled. 

2. Reduction in the annealing time from four days to a few hours. 

3. Completing the grinding and polishing operation in a few hours 
instead of several days. 

4. Extensive changes in the general plant equipment, so that a modern 
factory bears little resemblance to the plant built fifty years ago. 

As late as 1900 with the equipment then in use it was not possible to 
make and handle a plate larger than 200 square feet, while now plates 
containing 450 square feet are produced. Instead of giving employment 
to 956 men and producing one and one-half million square feet as in the 
year 1884, the potential capacity of the American factories today is ap- 
proximately one hundred million square feet, and employment is given 
to 20,000 men. French plate has ceased to be considered as the highest 
grade of polished plate glass as the American factories produce glass that 
is second to none in quality. A considerable amount has been exported 
and is able to compete on a quality basis with European glass. 

And now the method of making plate glass is confronted with a new 
revolutionary process which promises to supercede practically every 
feature of the existing method, both as to process and equipment, but it 
is too early to give any details. 

RESEARCH DEPARTMENT 


PITTSBURGH PLATE GLass Co. 
CREIGHTON, Pa. 
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INVENTIONS AND PATENTS! 


Some Phases of the Patent Law 


By GEorGE E. MIppLETon? 


Books have been written on the Patent Law. It is a broad subject and 
has many phases. In this short paper I cannot do more than touch upon 
it. Yet, having been a ceramic engineer myself, and, in my profession 
as a patent lawyer, coming in constant touch with engineers, I believe 
that I understand at least some of the problems with which you are faced 
in your relations with the patent system, and hope that I can offer a few 
profitable suggestions which may assist you in approaching these problems. 

The mind instinctively associates the word ‘‘patent’’ with the word 
“invention.”’ And this is quite right. For under our system no one may 
apply for a patent who has not invented something. But the word ‘‘in- 

_vention’’ is too commonly associated with the word ‘“‘genius’’—evoking 
the image of the printing press, the cotton gin, the steam boat, the tele- 
graph, and other classic and epochal inventions. But invention is only 
rarely like that. It is the multitude of little improvements, of improve- 
ments upon improvements, the rank and file of invention, that keep the 
wheels of progress turning. Then, too, we like to clothe invention with 
mysticism. In our fancy, we see it spring full-formed from the inventor's 
brain, like Minerva from the brow of Jove. Sometimes this is so, but not 
often. The worth-while inventions of today are the products of hard 
thought, developed after patient research to satisfy a recognized demand. 
The inventor today is the man in the shop, the engineer, the scientist— 
the man who knows his art, its deficiencies and its needs. 

It has been these engineer-inventors who have made modern ceramics 
what it is and it is these men who will carry it still further. It is needless 
for me to speak of the progress of the past twenty-five years, except to 
emphasize the predominant part which your inventors have taken in it, 
and still more to emphasize the part which they must inevitably take in 
all future progress. And when I say ‘‘they,”’ I really mean “‘you.’’ Whether 
you realize it or not, you are inventors, actual or potential. 

Of course, not all the improvements which an engineer makes are in- 
ventions. No one has yet formulated a definition of invention—and I 
cannot here discuss the several negative tests which are applicable—but 
it may safely be said that a large proportion of these improvements are 
inventions and are patentable; certainly a much larger proportion than 
the engineer commonly thinks. Believe me, then, when I say that, 
whether you know it or not, you are inventors. You are committed to 
invention. 

1 Pittsburgh Meeting, Feb. 12, 1923. 
2 Member of the New York Bar. 
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Now the Constitution empowers Congress ‘‘to promote the progress of 
science and the useful arts by securing for limited terms to inventors the 
exclusive rights to their discoveries,’ and Congress, acting under this 
power, has from time to time enacted legislation which forms the basis 
of our patent system and under which any inventor may, subject to certain 
restrictions, apply for and receive the exclusive right to his invention or 
discovery for a term of seventeen years. I suspect that many of you are 
not enthusiastic over our patent system. I well remember an editorial 
in the Journal not many years ago, which, to say the least, was not ful- 
some inits praise. Be it so, nevertheless this patent svstem is so interwoven 
into our industrial fabric that no industry is untouched by it, and no in- 
dustry can afford to ignore it, least of all an industry which depends for 
its very existence on the brains of its engineer-inventors. 

Hence, being exposed to the system, willy-nilly, and accepting it as the 
established order, what are you going to do about it? For you must do 
something. 

A patent is, in effect, a contract. The nation says to the inventor: 

“Tf you will invent and disclose your invention to the people (observing 
certain prescribed formalities), teaching them how to use this new thing 
which you have conceived and developed, then you shall be granted the 
right to exclude all others from making, using, or selling it for a period of 
seventeen years.” 

The acceptance of this offer is not at all obligatory. You may accept 
it or reject it, but you cannot weigh the question forever. Within a cer- 
tain time you must choose. It is imperative. You must bear in mind, 
too, that the offer is open to all. If you do not accept it, another may. 
What I shall try to do in this paper is to tell you briefly, not what your 
decisions should be, but rather what the consequences of those decisions 
will be. This is, indeed, of vital importance, not only to you as inventors, 
but to those for whom you are inventing. 

Having made an invention, there are two matters to be considered, 
(1) how can you exclude others from the use of it, and (2) assuming that 
you do not care for a monopoly, how can you prevent others from obtaining 
a monopoly in it, excluding you and the public you wish to benefit? 


Obtaining a Monopoly 


There are just two ways of excluding others. You can 
(a) Keep your invention a secret, or 
(b) You can accept the nation’s offer, make a full public disclosure, 
and patent it. 
Secret Use 
Let us first consider the advisability of keeping it a secret. Having made 
the invention, it is yours. You have a common law right to it and the 
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courts will protect you in the exercise of that right against one who ob- 
tains it from you by fraud. A patent in no sense gives you the right to 
use your invention, for, subject to the rights of others, that is your natural 
right. Thus you may enjoin to secrecy those who work with you or for 
you in the exploitation of your invention, provided always that the secrecy 
is genuine. But your position is a precarious one. In the old days, glaze 
formulae were handed down in secret from father to son and guarded 
jealously. That was possible then. Today it would be difficult. And 
once your secret has been discovered by another, by independent invention, 
by deliberate analysis of your product, or by well thought out scientific 
guessing, your secret is gone forever, and you have no redress. And once 
having definitely decided to operate in secret, you have renounced forever 
your right to apply for patent protection. Thus when discovery becomes 
imminent, you may not accept the offer of a limited monopoly which, in 
the first instance, you rejected. Another point: you must actually use 
your invention. If you discard it you will be held to have abandoned it, 
provided your actions are consistent with no other course, and a later in- 
dependent inventor may not only reinvent it, but may get a patent and so 
prevent your later enjoyment of what was once your own. 

In concluding this brief discussion of secret use, it may be pointed out 
that many inventions from their very nature cannot well be practiced in 
secrecy, hence if you desire to enjoy a monopoly in the practice of such in- 
ventions, the only course open to you is to patent them. Which brings 
us to consideration of that other method of obtaining a monoply. 


Patenting 


Our patent laws provide for the grant of patents to original and first 
inventors only, and between two or more original and independent in- 
ventors, the one first in time will prevail. And between an inventor and 
a public use or published description of the same invention, the former will 
prevail only if his invention is prior to the use or publication. Hence, 
the question of priority is of utmost importance to those seeking patent 
protection, and the question naturally arises—when is an invention said 
to be made? 

The inventive act consists of two parts, one mental, the other physical; 
one the conception of means whereby the desired end can be attained, the 
other the actual embodiment of this conception,—reduction to practice, 
as the expression is. In the contemplation of the law, an invention is not 
complete until it has actually been reduced to practice, and if the inventor 
proceeds diligently to test out his conception, giving it a local habitation 
as well as a name, the date of his invention is the date of his conception. 
But inexcusable delay in reducing to practice may deprive the inventor 
of the right to carry the date of his invention back to the date of conception. 
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It is thus incumbent upon the inventor who hopes for a patent not to dream 
too long over his idea. 

It is also incumbent upon him to keep records so that in the event of 
a contest, either with a rival inventor over the question of priority, or in 
a suit for infringement, he will have evidence at hand to prove his date 
and his diligence. It is not enough that your footsteps should echo and 
re-echo down the corridors of time. Clear and unmistakable footprints 
on the sands thereof are much more to the point. The existence of an in- 
ventive concept locked in the inner consciousness of the inventor is abso- 
lutely unprovable. As soon, therefore, as you conceive an invention, you 
should get it out of your system in some objective form, such as by making 
a written description of it ora sketch. Or you should explain it to someone 
who is capable of understanding it and who would testify to the disclosure 
if necessary. Indeed, it is well to do both of these things. Have someone 
write on the drawing or written description that he has read it and under- 
stands the invention. ‘Then have him sign this statement and date it. 
Records should also be kept of the subsequent experimental work in re- 
ducing the invention to practice. In your research and works control 
laboratories, the daily laboratory records are usually adequate. In every 
case, however, it is well to have more than one investigator familiar, at 
least in a general way, with each investigation and development so that 
the testimony of the inventor can be corroborated. 

There is a mistaken notion prevalent among inventors that if a patent 
is to be obtained, it must be applied for as soon as the idea has popped into 
the inventor’s head. ‘This is not so. On the contrary, it is much better 
to wait until experimental work has indicated not only the feasibility of 
the idea, but the probable lines of development. And as long as this re- 
duction to practice is diligently pursued, no rights are lost, and it may be, 
and usually is, pursued in secret with no danger that the right to a patent 
will be held abandoned. As stated before, the effective date of your in- 
vention is the date of conception when followed by diligence in reducing to 
practice. It may happen, however, that actual embodiment of the in- 
vention may call for a large outlay of capital, or there may be other reasons 
why actual reduction to practice cannot be undertaken immediately. 
In such a case, the filing of an application is advisable, this application 
being considered a constructive reduction to practice, and in most cases 
satisfying the requirements for diligence. 

It is not even imperative that an application be filed immediately after 
the invention has been completed. However,. after the completed in- 
vention has been in public use, or on sale in this country for two years, 
or described in a printed publication for two years, be that publication 
here or in the uttermost parts of the earth, a conclusive presumption of 
abandonment to the public arises, and thereafter the right to apply for 
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a patent is absolutely lost. The law does not favor him who sleeps upon 
his rights and after the invention has been completed and proved, an 
application should be filed without undue delay, certainly within two years. 


How to Prevent Others from Obtaining a Monopoly in Your Own 
Invention and Excluding You 

But suppose now that you are a public benefactor and do not care to 
obtain a monopoly in your invention, although wishing at least to be able 
to use it yourself. If you have actually reduced it to practice and used 
it publicly, no subsequent inventor can get a valid patent covering it. 
But if you have never done this, if, let us say, the invention has never 
evolved beyond the experimental stage, although you may be convinced 
of its practical value, this abandoned experimental use will not act as a bar 
to a later inventor who may independently make the same invention, 
get a patent and stop you from practicing your own invention, at a later 
date. An invention which is never reduced to practice, or even if so re- 
duced, never gets into public use, does not anticipate a later invention. 
It is important to bear this in mind. 

How, then, can you prevent another from reinventing your abandoned 
or uncommercialized inventions, obtaining a patent which shall give him 
a monopoly and enable him to stop you from reviving and practicing what 
was once your own? 

One solution, and perhaps the most simple one, is to publish the results 
of your experimental work in a printed publication. The mere reading of 
a paper at a convention is not enough. If your editor is agreeable (as to 
which I venture no opinion), I can think of no better medium of publicity 
than the /ournal of thisSocrety. The disclosure in this published article 
should be as complete as possible, setting forth all of the essential data, 
such as proportions, times, heat treatment, etc.—sufficient to enable one 
skilled in the art actually to practice the invention. A mere prophecy of 
probable results will not suffice. Such an article, if containing a clear and 
adequate disclosure, will make it impossible for a later inventor of the same 
thing to get a valid patent. 

Another solution of the difficulty is to beat the other inventor to it and 
get a patent yourself. By doing this, you establish a date, at least as early 
as your filing date, and ordinarily you can carry back your date of invention 
much earlier. ‘The later inventor must ante-date this to prevail. 

Let us consider the effectiveness of these two solutions. If you publish 
your results, or actually put them in public use, it is true that no subse- 
quent inventor can get a valid patent for the same thing. But this same 
thing, bear in mind, may be only the bare fundamental structure of your 
invention. Later improvements may, and probably will, be the features 
which give the invention real commercial value. Hence, a subsequent 
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inventor, stirred into activity by your publication, may make these valu- 
able improvements upon your basic idea, and get patents which will ac- 
tually dominate the field commercially and enable him to stop you, along 
with the general public which, in your altruism, you wish to benefit. 

On the other hand, if you patent your invention, you are in a position 
to dominate the field, all later inventors having to pay tribute to you 
during the life of your patent, if you wish it. You may, of course, grant 
licenses free to those who wish to use your invention, and thus actually 
give the invention to the public quite as effectively as you might by a mere 
publication, more effectively, in fact, because you will be in a position to 
bargain with the later patentees for the protection of your public. It would 
still be true that these later patents could prevent your using the commercial 
improvements which they had made in your more fundamental invention, 
but as your patent would dominate, they, and their licensees, would be forced 
to do business with you if they would operate under their own patents. 

It is, therefore, important to bear in mind that a dedication of an in- 
vention to the public can ordinarily be most effectively consummated 
through the actual obtaining of a patent. Public use and publication are 
useful but may simply stimulate activity and result in the issuance of im- 
provement patents which may practically nullify the effect of your gener- 
osity. 

To Sum Up 

Do not stand in awe of the big word “‘invention.’’ Have respect for 
your own improvements even though they may seem unimportant, and 
don’t forget that patents are being granted on just such things. 

If you wish to retain a monopoly in your inventions by practicing them 
in secret, very well, do so; but bear in mind that if another discovers your 
secret honestly your monopoly is gone. 

If you decide to retain a monopoly through patents, proceed diligently 
to reduce your conceived inventions to practice and make applications for 
patent when this reduction is complete. Keep clear and authenticated rec- 
ords of all your work from conception to completion. File your applications 
within two years of first public use or sale of the inventions, and within two 
years of the date of the first description of them in a printed publication. 

If you wish to make the public a gift of your inventions, publish a care- 
fully prepared disclosure of them in some printed publication, or prefer- 
ably, if you wish to protect yourself and the public from the patents of 
those who come later and improve upon your ‘work, get patents yourself 
which will be broad enough to exact tribute from the improvement paten- 
tees, and thus enable you to trade with them for the protection of yourself 
and the public. 


165 Broapway 
New York City 


ACTIVITIES OF THE SOCIETY 
CHARTER MEMBERS HONORED AND NEWLY ELECTED OFFI- 
CERS INSTALLED AT BANQUET, FEBRUARY 12, 1923 


The toast-master, Mr. L. E. Barringer, announced the results of the election as 
follows: 


President, A. F. Greaves-Walker 
Vice-President, R. D. Landrum 
Treasurer, R. K. Hursh 

Trustee, R. R. Danielson 


Mr. Barringer then asked Professor Orton to take charge of the installation of these 
officers, and the following exercises took place: 


INSTALLATION EXERCISES 
CONDUCTED BY PROFESSOR EDWARD ORTON, JR., FOUNDER OF THE WORLD’S 
First DEPARTMENT OF CERAMIC ENGINEERING AND OF THE AMERICAN 
CERAMIC SOCIETY 

Mr. Toastmaster, before I attempt this difficult, and what may perhaps prove to 
be arduous, task, I should like to have some assurance as to how far my authority will 
go. Mr. Riddle, will you, as President of the Society until the next member thus honored 
is duly inducted into that high office,—Will you agree to back me up in any demand 
that I may make? 

The Retiring President, Mr. Frank H. Riddle: Absolutely; go the limit! (Laughter. ) 

A good deal has been said about these charter members tonight, and most of them 
were placed on exhibit for a moment in the meeting this morning. But there are a 
few here who were not present at that time, and who perhaps do not know these men 
by sight; and I am going to take the liberty of asking them to rise in their places as I 
call their names, and remain standing for just a moment: 

Mr. Charles Fergus Binns, Mr. Albert V. Bleininger, Mr. William D. Gates, Mr. 
Samuel Geijsbeek, Mr. Karl Langenbeck, Mr. Ellis Lovejoy, Mr. Herman C. Mueller, 
Mr. Francis W. Walker. 

(Applause greeted each charter member as he rose upon his name being called.) 

Face out, so they can all see you, boys! (Prolonged laughter and applause.) 

Now a good deal has been said about the achievements of this little group,—all 
of a complimentary and flowery nature. My primary purpose in calling them to their 
feet in your presence here now, is not to laud them any more, but to serve as a sort of 
an object-lesson to you who are coming on. (Laughter.) 

I do wish you to get this point of view. These men do not deserve any more adu- 
lation or praise or rewards of any sort for what they have done. ‘They enjoy it; they 
lap it up, as Mr. Gates has indicated! (Laughter.) But the fact remains that they 
have been paid. They have been amply and well paid for the constructive work which 
they have done over this quarter of a century. They have drawn their pay as they 
went along. They had the fun of getting a big vision, and of seeing that vision come 
true. And I know that I speak for them truly when I say that you couldn’t take the 
delight and the pleasure from them for the part that they have had in making this 
Society what it is, any more than the most cherished thing they possess. Am I right? 
(Applause. ) 

Well now, the application: These men are just common homo sapiens, the same as 
They are not different. The chemists couldn’t define their protoplasm 


yourselves. 
What they did, what they have enjoyed, is absolutely open 


as differing from yours. 
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to the rest of us. Only one requirement: Get the spirit that animated them! And if 
this crowd,—five hundred of you, representing some nineteen hundred altogether, 
can animate yourselves with the same spirit and the same delight in doing things for 
the sake of doing them, that this group has had, the sky will hardly be the limit for the 
AMERICAN CERAMIC SOCIETY. 

Now, there are two names on our list of charter members who can no longer be with 
us. Let us drink a silent toast to Ernest Mayer and to Jimmie Pass. 

(Whereupon, the entire membership rose and drank, in silence, a toast to the 
departed members whose names had been mentioned. ) 

I should now like to have present themselves on the platform the following: Mr. 
Arthur F. Greaves-Walker, Mr. R. D. Landrum, Mr. R. C. Purdy, Mr. Ralph K. Hursh, 
Mr. R. R. Danielson. 

(The gentlemen whose names were called, constituting the newly elected corps of 
officers of the Society, presented themselves on the platform.) 

Now, ladies and gentlemen, this story that I am about to tell you is old to some of 
you; but this Socrety has grown very rapidly, and it may be new to some of you. 

A certain member of this little charter group, Elmer E. Gorton, read a certain 
paper before the National Brick Manufacturers’ Association twenty-five years ago, 
almost toa day. His paper was no very heavy composition; but it was the first attempt 
at that time to tell a non-technical audience an elementary fact about what constitutes 
a glaze, and how a glaze could be controlled. He told this story pretty well. He 
illustrated it on the black-board. He calculated his mixtures, and he got a respectful 
hearing from these brick men. It was evident that their attention was wandering from 
time to time, but they gave him a little perfunctory applause when he got through; 
and the chairman got up, and with a sort of sigh of relief said, ‘“‘Well, we will take up 
next order of business!’’ Mr. Gorton came out of the hall, and I got up and followed 
him out, and Sam Geijsbeek, sitting here, followed me out also, and we walked down 
the hall with our arms around Gorton’s shoulder. This happened, by the way, down 
at the old Monongahela House, at that time the best hotel in Pittsburgh. 


As we walked out of that convention hall, Mr. Gorton said, ‘‘I don’t feel very much 
pleased. I worked hard on this paper, but there does not seem to be any real interest 
here.’”’ We consoled him as we went along. About one hundred feet from the hall 
there was an old plush-covered settee—the same settee is there now, I think, that was 
there then! (Laughter.) I judge so, because the plush came off when I sat down on 
it twenty-five years ago, and it came off again today! (Laughter.) Three of us went 
down to our shrine today, and we sat on that old settee and speculated a little about 
things. On that former occasion Gorton was bemoaning the fact that he hadn’t quite 
rung the bell with that paper. One of us said, ‘Well, there’s only one way to cure 
that. If you want to have topics of this sort discussed by people that enjoy such matters, 
you will have to get the kind of people that enjoy them together. Why not try the 
thing out a little bit, and see if we couldn’t organize just a small group that would 
care for such a paper?” Well, you know, once in a long time in men’s careers, a sugges- 
tion like that will strike fire in the brains of others. I can’t for the life of me say now 
whether it was Gorton or Geijsbeek or myself that made that suggestion. But anyhow 
all three of us were presently aflame with the new idea, and we talked it over for a few 
minutes, getting more and more interested, and we said, ‘‘Now, who is there here that 
could be relied on in this convention that would care for this thing?’”’ And we specu- 
lated, and we picked on Gates, Lovejoy, W. D. Richardson, Bleininger, and two or three 
others,—eleven in number, and we gathered around the table that same night in a 
room now used as a drug-store and there we laid the plans for the AMERICAN CERAMIC 


SOCIETY. 
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As I say, we made our pilgrimage down to that shrine to-day. ‘The shrine isn’t 
much, but the inspiration which rose in us from the work we did there has been the 
keystone, I would say, in the lives of most of us. 

I am telling you this little story, as I said in the beginning, that all of you new- 
comers into the SocrETy, as well as the old members, may hear and know of the acci- 
dental—the almost accidental genesis of the organization. 

Mr. Purdy, our efficient Secretary, has recently, in the monograph which he has 
gotten out in honor of this occasion, told the greater portion of this anecdote, but I 
wanted you to know it at first hand from those who actually participated in it. 

Now, gentlemen, the characteristic of those first eleven men, and later the first 

twenty-two men, was the fact that they were idealists. The word “‘service,’’ which 
is used so very frequently now in uplift organizations of all sorts, was not then in use. 
We didn’t hear the word “‘service” in its common and frequent significance of today. 
We had no clubs or technical organizations which were stressing ‘‘service’’ at that time. 
But that little group of men saw a situation; they saw an old industry, a big industry, 
a fundamental industry. And they saw an industry standing low in the popular opinion; 
they- saw an industry with very little progressiveness; they saw an industry with very 
little knowledge of its own problems. These men were acting individually. Most 
of them did not know each other well, some of them hardly at all. They did believe 
in the power of friendly coéperation. And as they associated themselves together, 
they soon believed in each other. Among them action begat action; faith begat faith. 
Action and faith move mountains. They believed, if the barriers of custom and sus- 
picion should be broken down, and the real human being beneath could be approached, 
that the good in all these men in the clay industries would concur, and that there would 
be a greater future, as well as a happier present, for the clay industry, if this organiza- 
tion could unlock these old barriers. This little group of twenty-two men,—nine of 
us here to-night—did not and could not foresee what has happened; but they sensed 
very well that whatever happened would be in the direction of what has happened 
here. 
(Professor Orton then turned to the newly elected officers. ) 
Now, you have been selected in the legal and constitutional manner, to take over 
the fortunes and guide the destinies of this great organization. In one sense your task 
is easier than that of your forebears, because your field is now defined and crystallized 
in the popular mind. In another sense, it’s much more human, because the energies 
of these nineteen hundred men and women are so vast and so potential for good or for 
bad, that it’s now a matter of national concern that this Socrety shall be wellled. It 
did not matter much what the original twenty-two said or thought; they had no na- 
tional status; but what this group says is a matter of national concern. 

Now may I presume to say to you that there’s just one key that will unlock the 
doors to all the difficulties that will arise in your behalf, and that key is the one which 
was forged by this little group,—the key of idealistic service, the unselfish desire to 
marshal your own forces and those for which you stand the chosen leaders for the better- 
ment of your industry, for the betterment of this country, for the betterment of the 
human race. I believe that this cause is a holy cause. Our beloved Society has the 
same spirit exactly that animated the old Crusaders, as they sought for the Holy Grail. 
I will now read to you this induction pledge: 

‘The thing which marks one group of men as better than another is not their wealth, 
their culture, their skill. It is their spirit of coéperation, the ability and willingness 
to pool their energies unselfishly in the cause of human advancement. Recognizing 
the truth of this principle, do you now, in assuming the leadership of this splendid 
group of American scientists, accept your respective offices as a sacred trust, and 
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consecrate yourselves anew through service to this organization, to the broader service 
of mankind?” 

The Officers-elect: I do. 

Professor Orton: In virtue of the authority temporarily vested in me, I pronounce 
these men duly qualified and elected officers of this Association, and I extend the right 
hand of fellowship. 

Mr. Greaves-Walker, President of the Socrety. (Applause.) Mr. R. D. Landrum, 
Vice-President of the Socrgery. (Applause.) Mr. Purdy, the Secretary of the Society. 
(Applause.) Mr. Hursh, your Treasurer. (Applause.) Mr. Danielson, your newly 
elected member of the Board of Trustees. (Applause.) 

Secretary Purdy: I should like to ask Mr. Salisbury and Mr. Howe to stand up 
with those here, that all may see those who are guiding the destinies of this association. 

The Toastmaster, Mr. Barringer: Professor Orton, you have just stated, in sketch- 
ing the origin of the Society, that one of your former pupils, Mr. Gorton, presented for 
the first time before the National Brick Makers’ Association a technical paper, de- 
scribing a series of experiments, using chemical formulae as the basis. Your students 
know that Gorton could not have presented that paper if it had not been for yourself. 
In your address this morning, you stated that character-building was the foundation 
of education. From the first class that entered your instruction in 1894, throughout 
the period of your teaching, I am sure that every one of your pupils has realized that 
you have been preéminently a teacher who has builded character. 

I have here a book containing the letters of some fifty of your former pupils attempt- 
ing to state their appreciation of what you have done for them, not by advice and in- 
struction in the class-room only, but by the inspiring example of your character, of 
your being yourself, all that is worth while in life. There is one chap here who says 
that he saw the best side of Professor Orton, because he was a fellow in need. That 
student is not alone. I know a half dozen of them. I myself, as one of Professor 
Orton’s pupils, was a “fellow in need,’’ and I know that there’s where his friendship 
and sympathy and encouragement shine to the best effect. 

We have also gathered here the papers with reference to the placing of a portrait 
of Professor Orton in the Ceramic Building at Rutgers College. 

What a different world this would be, gentlemen and ladies, if each one of us could 
influence the lives, and definitely know it, of at least fifty people. Professor Orton, 
I know you have touched the lives of hundreds. But here, as an appreciation of this 
group of fifty, we wish to present you with a collection of letters expressing, as best they 
can, their love for you and their heartfelt gratitude for what you have been to them. 
(Prolonged applause.) 

Professor Orton: Mr. Chairman, you certainly couldn’t expect any response to 
this. Something of this sort deprives one of the ordinary modes of communication. 
All I can say is that this book will remain my very dearest possession. (Applause.) 


THE SILVER JUBILEE CONVENTION EXHIBIT OF CERAMIC 
PRODUCTS 


The exhibit this year was larger, better, and covered a wider range than did the 
exhibit of 1922. The interest shown in this exhibit by the attending delegates and by 
local ceramists has established it as a feature of the annual conventions. A special 
committee will hereafter take the responsibility of organizing and caring for the exhibit. 

Although the Art Division has, for the past two years, been through the difficulties 
of getting organized and of building up a program of service, it conceived and success- 


} 


ACTIVITIES OF THE SOCIETY 85 


fully carried into execution the exhibit of ceramic products. Rather than being a load, 
or to any degree adding to the responsibilities which the officers of this Division were 
assuming, they found that the exhibit assisted in attracting new membership support 
to their Division work and program. To Mr. Frederick H. Rhead belongs the credit 
of having established this instructive feature of our annual convention. He has given 
to it a large amount of time and, of greater value, the required executive and artistic 
ability so essential to the success of so ambitious an enterprise. To Mr. James C. 
Boudreau and Mr. H. S. Kirk, able collaborators with Mr. Rhead, is due a large share 


of the credit and praise for the success of the 1923 exhibit. 
The following individuals and firms were the exhibitors:— 


ArT DIvIsION 

Arthur E. Baggs, Marblehead, Mass. 
Newcomb Pottery, New Orleans, La. 
Paul Revere Pottery, Boston, Mass. 
Overbeck Pottery, Cambridge City, Ind. 
Fulper Pottery, Flemington, N. J. 
Russel Crooks, Boston, Mass. 
Wahl Co., Chicago, Ill. 
Munsell Color Company, New York City. 
Frederick H. Rhead, Zanesville, Ohio 
Mrs. Frederick H. Rhead, Zanesville, Ohio 
Mrs. Bertha Riblet Pire, Wesleyville, Pa. 
Miss May Elizabeth Cook, Columbus, 

Ohio 
Rookwood Pottery Co., Cincinnati, Ohio 


EDUCATIONAL EXHIBITS 


The Carnegie Library, Pittsburgh, Pa. 
Schenley High School, Pittsburgh, Pa. 


ENAMEL DIVISION 


Stanley Insulating Co., Great Barrington, 
Mass. 

O’Hara Waltham Dial Company, Wal- 
tham, Mass. 

The’ Elyria Enameled 
Elyria, Ohio 

The Vitro Manufacturing Co., Pittsburgh, 
Pa. 

Vitreous Steel Products Co., Nappanee, 
Ind. 


Products Co., 


DIVISION 


Corning Glass Works, Corning, N. Y. 
Bausch & Lomb Optical Co., Rochester, 
¥. 


HEAvVy Propucts DIVISION 
Hydraulic Press Brick Co., Roseville, 
Ohio 


REFRACTORIES DIVISION 
Lavino Refractories Co., Philadelphia, Pa. 
American Refractories Co., Joliet, Ill. 
Mitchell Clay Manufacturing Co., St. 
Louis, Mo. 
The Carborundum Co., Keasbey, N. J. 
Charles Engelhard, Inc., New York City 
Crescent Refractories Co., Curwensville, 
Pa. 
Precision Grinding Wheel 
Philadelphia, Pa. 
Norton Company, Worcester, Mass. 


Company, 


TERRA Corra DIVISION 


Conkling-Armstrong Terra Cotta Co., 
Philadelphia, Pa. 

Midland Terra Cotta Co., Chicago, III. 

New York Architectural Terra Cotta Co., 
Long Island City, N. Y. 


WHITE WARES DIVISION 

Edwin M. Knowles China Co., Newell, 
W. Va. 

The Mayer China Co., Beaver Falls, Pa. 

Universal Sanitary Manufacturing Co., 
New Castle, Pa. 

Hardinge & Co., Inc., New York City 

Coors Porcelain Co., Golden, Colo. 

The Homer Laughlin China Co., Newell, 
W. Va. 

National Lime Association, Washington, 
>.<. 

O’Brien & Fowler, Buckingham, Quebec, 
Can. 

Saskatchewan Government and Univer- 
sity, Saskatoon, Canada 

Beaver Falls Art Tile Co., Beaver Falls, 
Pa. 

The Roessler & Hasslacher Chemical Co., 
New York City. 
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THE WHITE WARES DIVISION 


At the annual meeting of the White Wares Division, held in Pittsburgh, February 
13 and 14, the following officers were chosen for the coming year: 


Chairman F. H. Riddle 


Chairmen of Committees and Representatives on Coérdinating Service 
Council 


F. K. Pence 
Standards....................H. Spurrier on Specifications 
George Sladek on Tests 
Membership..................Ira E. Sproat 
Ceramic Education Geo. H. Brown 
C. C. Treischel 
C. E. Jackson 


In the work for the coming year the Division will concentrate on (1) A Classification 
for Feldspars, (2) Specifications and Classification for Flint and Whiting, (3) Coéperative 
Research on Saggers, (4) Researches on Domestic Ball Clays, (5) Researches on Kiln 
Firing, (6) The Ceramic Handbook. 

Items (1) and (2) will be taken up by the Standards Committee which is to consist 
of ten members, six representing the consumers and four the producers. ‘This Com- 
mittee expects to hold three meetings during the year'and hopes to develop a Classi- 
fication that can be used as a basis for drawing up Specifications. 

Item (3) will be handled by the Research Committee and their efforts will be di- 
rected toward a united effort on the part of the Bureau of Standards and the various 
Trade Associations of this Division. 

Items (4) and (5) will be the basis for papers for the next annual meeting. 


C. C. TREISCHEL, Secretary 


PROPOSED AMENDMENTS TO THE CONSTITUTION 


Article II, Section 5, to read 

“Active Members must be persons competent to fill responsible positions in Cer- 
amics. Only Associate Members shall be eligible to election as Active Members and 
such election shall occur automatically twenty-four months after acceptance as an 
Associate Member.”’ 


Article IV, Section 1, to read 

“The affairs of the Socrety shall be managed by a Board of Trustees, consisting 
of the President, Vice-President, Treasurer, the two most recent past Presidents, and 
one trustee representative of each of the Divisions. The President, Vice-President 
and Treasurer shail be elected to serve one year. Each Trustee shall be elected to 


serve three years.” 
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Article V, to read 
NOMINATIONS AND ELECTIONS 

(1) Nominating Committee. The Nominating Committee shall be composed of 
the two most recent past Presidents and one representative selected by each Division 
and by eaeh Local Section. The Secretary of the Society shall be Chairman (without 
vote). 

(2) Any ten Active Members may constitute a self-appointed Nominating Com- 
mittee and present names of nominees for President, Vice-President, and Treasurer 
to the Secretary for placement on the election ballot, provided such names are presented 
at least thirty days before the annual meeting. 

(3) Nominations for President, Vice-President, and Treasurer. The Nominating 
Committee shall, by majority letter vote, select nominees for President, Vice-President, 
and Treasurer. 

(4) Nominations for Trustees. Each Division by plurality letter vote of the major 
members of the Division shall select a nominee for Trustee to serve for a period of three 
years, according to the schedule provided in Section X of the By-Laws. 

The names of the nominees for Trustees thus chosen by the Divisions shall be trans- 
mitted to the Secretary of the Society (as ex officio Chairman of the Nominating Com- 
mittee) not later than September first, and by him shall at once be transmitted to the 
members of the Nominating Committee, and shall be placed on the election ballot. 

At least ninety days before the annual meeting the Secretary shall send the names 
of all nominees to each voting member of the Socrgty. 

(5) Election. ‘The names of all nominees, provided their assent has been obtained 
before nomination, shall be placed upon a printed ballot in alphabetical order and shall 
be mailed to each voting member not in arrears at least twenty days before the annual 
meeting. The voting shall be confined to the names appearing on this ballot. The 
ballot shall be enclosed in an envelope on which there shall be no mark of identification 
other than the word ‘‘Ballot.’’ The envelope shall be enclosed in another envelope 
for mailing, addressed to the Secretary, upon the back of which the voter shall endorse 
his name. 

The envelopes and ballots shall be opened in the presence of three scrutineers 
appointed by the President, who will report the result of the election at the annual 
meeting. 

A plurality of affirmative votes cast shall elect. 


Article VII. Add following clause to the last sentence of Paragraph 1. 

“but for purpose of nominating for Division representative on the Board of 
Trustees each member must declare one and only one Division as his major Division, 
and he shall be designated as a major member of that Division.” 


Article XII. For the words “‘a regular meeting” substitute the words “the annual 
meeting”’ as provided in Section 1 of the By-Laws. 


By-Laws. Section X. 

To provide for rotation of the nominations of Trustees as representatives of the 
Divisions, as provided in Articles IV and V of the Constitution, some shall be nomi- 
nated in 1923 to serve portions of the three-year terms as follows: 


Terra Cotta to serve three years. 
Enamels to serve one year. 
Refractories to serve one year. 
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White Wares to serve two years. 

Art to serve one year. 

Heavy Clay Products to serve three years. 
Glass to serve two years. 


By-Laws. Section XI. Same as present Section X 


BETWEEN SEASONS 


The ski-jumping season was short and the record of membership work for March 
is shorter. Winter sports are over, spring sports are not yet in vogue, except the sports 
in the south and they aren’t hunting for members. ‘The list is fully as long as many a 
list of last year, but after the towering total reported last month it is a bit of a come- 
down. Our college professors rallied at the time of need, as they do so often, and A. S. 
Watts sent in two names, R. K. Hursh, two, C. W. Parmelee, two, J. B. Shaw, one, and 
D. A. Moulton, one. Karl Tiirk and L. R. Allison also sent in two each. The rest of 
the scoring was scattered, geographically and numerically. Illinois leads with seven, 
closely rivaled by Ohio with six. Maryland, New Jersey, and Pennsylvania each sent 
two representatives. Massachusetts, New Hampshire, Maine, Iowa, Indiana, New 
York, and Washington say “‘present’”’ once each, as does Canada, while remarkably 
enough two members from Holland clattered over just in time to get listed. 


The roll of workers follows: 
Personal Personal 

Gordon B. Wilkes 1 Charles A. Smith 

D. A. Moulton R. K. Hursh 

A. S. Watts Chas. E. Kraus 

Joseph Keele lL. E. Barringer 

B. T. Sweely J. B. Shaw 

L. R. Allison C. W. Parmelee 

W. A. Hull G. Z. Minton 

Karl Tiirk H. S. Kirk 

R. W. Hemphill Office 


Total 29 


STATUS OF MEMBERSHIP 
Personal Corporation 


Status Jan. 12 1611 216 
Dropped for non-payment of dues 21 


1590 


Resigned 


New Members received since Jan. 12 


Status March 14 


88 
| 215 
19 2 
1571 213 
10 
1710 223 
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The net increase therefore has been 99 personal and 7 corporation members. Resigna- 
tions will be fewer for the remainder of the year and there will be no more dropped for 
non-payment of dues, since this act of swift justice occurs but once a year. There re- 
main, therefore, 301 personal and 93 corporation memberships to be obtained in order 
to fulfil the hopes and plans of the budget. There are forty-one weeks left in 1923. 
There has been an average of five memberships a week received in the office of the 
Secretary, without any special effort by anyone so far as is known. Is there any reason 
why we cannot reach the necessary average of 7.31 personal members and 2.26 corpora- 
tions every week. ‘This means of course that many more must be received some weeks 
in order to cover the lean summer months when nobody joins anything except the lip 
and the cup of ice-water. Let’s begin right away! 


NEW MEMBERS RECEIVED FROM FEB. 11 TO MARCH 14, 1923 


Bates, Oscar Kenneth, Room 4—145, Mass. Institute of Technology, Cambridge, Mass., 
Instructor of Physics. 

Bruechert, Horace, 2826 West St., Ames, Iowa, Student, Iowa State College. 

Campbell, John, Asbestos Wood Co., Nashua, N. H., Chemical Engineer. 

Clawson, C. D., 1942 Iuka Ave., Columbus, Ohio, Student, Ohio State University. 

Fréchette, Howells, Mines Branch, Dept. of Mines, Ottawa, Canada, Chief of Division 
of Ceramics and Road Materials. 

Fusselbaugh, Reardon, 2028 Mt. Royal Ave., Baltimore, Md., Assistant Superintendent, 
Baltimore Enamel & Novelty Co. 

Gallagher, Hugh S., Box 165, East Liverpool, Ohio, Vice-President, National Products 
Co. 

Galvin, Gerald M., 2223 S. 18th St., Philadelphia, Pa., U.S. Navy Yard. 

Gould, James, 1510 Electric St., Scranton, Pa., Superintendent, Scranton Enameling Co. 

Hersey, Geo. F., Colonial Insulator Co., Akron, Ohio, Superintendent, Colonial In- 
sulator Co. 

Hobson, Stanley H., Geo. D. Roper Corp., Rockford, Ill., Director of Engineering. 

Koenig, Franz J. M., Ivan Beirenstraat 12, Schoonhoven, Holland, Industrial Manager, 
Schoonhoven Pottery. 

Legnard, W. M., 20 E. Jackson Blvd., Chicago, IIll., Vice-President, Interstate Clay 
Products Co. 

Lucktenberg, Wm. H., Zanesville, Ohio, Vice-President, The Burton-Townsend Com- 
pany. 

Milliken, Edward C., 1892 N. High St., Columbus, Ohio, Student, Ohio State University. 

Mundy, O. S., 905 W. Green St., Urbana, IIl., Student, University of Illinois. 

Neiswanger, Samuel O., 107 S. 3rd St., Champaign, Ill., Student, University of Illinois. 

Patch, Clifford, Bangor, Maine, Chemical Engineer, Orono Pulp & Paper Co. 

Schoonenberg, Pancras, Library Dept., Philips’ Glowlampworks, Eindhoven, Holland, 
Managing Engineer. 

Scott, A. Lincoln, Auditorium Tower, Chicago, Ill., Research Engineer, American 
Hotels Association. 

Tsou, We Wei, 76 W. Frambes Ave., Columbus, Ohio, Student, Ohio State University. 

Vachuska, Edward J., Alfred, N. Y., Student, New York State School of Ceramics. 

Watts, Orlando S., 629 Walnut St., Camden, N. J., President, Standard Enameling & 
Mfg. Co. 

Weiskittel, Harry C., Jr., 4500 E. Lombard St., Baltimore, Md., Assistant Manager, A. 
Weiskittel & Son Co. 


90 NOTES AND NEWS 


Whitehead, Fred, Foskett St., Trenton, N. J., Proprietor, Whitehead Pottery Co. 

Williams, Glenn D., 836 N. County St., Waukegan, IIl., Ceramic Engineer, Chicago 
Hardware Foundry Co. 

Wilson, J. A., 1001 South B St., Elwood Ind., Pittsburgh Plate Glass Co. 

Worman, Eugenie A., 4809 Beach Drive, Seattle, Wash., Teacher of Pottery, University 
of Washington. 

Wright, Edward P., Irwin, Ill., Student, University of Illinois. 


WHO’S WHERE IN THE AMERICAN CERAMIC SOCIETY 


Richard M. Balmert, formerly superintendent of the Lyth Tile Co. at Angola, N. Y., 
is now living at 1605 W. Lombard St., Baltimore, Md. 

R. R. Danielson has recently affiliated himself with the Beaver Enameling Co. at 
Ellwood City, Pa. He is still connected with the Bureau of Standards and is in Wash- 
ington part of the time. 

M. C. Booze has been made Senior Fellow in Refractories at the Mellon Institute, 
Pittsburgh, taking the place of R. M. Howe who is now with the Kier Fire Brick Co. 

E. A. Brockman and A. C. Stepan, of the Roessler and Hasslacher Chemical Co., 
may be found at the new offices of the company, 230 E. Ohio St., Chicago. 

Sven Fogelberg, who was Assistant Director of the Kosta Glass Works, is now at the 
Hammars Glaswerk, Askersund, Sweden. 

G. F. Bissell, of the Chicago Retort and Fire Brick Co., at Ottawa IIl., is now at 
the Chicago office of the firm. 

Benjamin Alderson, who is connected with the American Bottle Co., has been trans- 
ferred from Streator, IIl., to Newark, Ohio. 

Victor W. Boeker, a student in the Ceramic Department of the University of Illinois, 
is now living at 1210 W. Illinois St., Urbana. 

Charles J. Corty, superintendent of the American Foundry and Range Co., has 
moved from Arthur St. to 507 East A St., Belleville, Ill. 

H. D. Callahan, with the National Fire Proofing Co., gives as his new address, 87 
Maple Place, Keyport, N. J. 

George Brain, for many years manager of the Universal Sanitary Mfg. Co., has 
recently taken a position with the Standard Sanitary Mfg. Co. at Tiffin, Ohio. 

G. L. Rogers, of the Denny Renton Clay and Coal Co., has been transferred from 
Renton, Washington, to the Seattle office of the firm. 

C. A. Underwood has been placed in the New York office of the American Refrac- 
tories Co. at 120 Broadway, instead of at the Joliet, Illinois, plant. 

G. W. Greenwood has changed his address from Wilkes-Barre to Dunbar, Pa. 
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WHAT THE AMERICAN SOCIETY FOR TESTING MATERIALS 
HAS DONE IN CERAMICS 


PAPERS DEALING WITH CLAY PRODUCTS 
‘‘A Machine for Testing Clay Products,” by Mont Schuyler, Vol. XIV, Part II, 
p. 557 (1914). 
“The Legal Interpretation of the Word ‘Vitrified’ as Applied to Ceramic Products,” 
by Edward Orton, Jr., Vol. XV, Part II, p. 245 (1915). 
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“Comparison of Heat-Insulating Properties of Materials Used in Fire-Resistive Con- 
struction,’”’ by W. A. Hull, Vol. XVII, Part II, p. 422 (1917). 

“Failure of a 30-in. Tile Drain at Albert Lea, Minnesota,’”’ by R. W. Crum, Vol. XVII, 
Part II, page 453 (1917). 

“The Necessity for Inspection and Testing of Refractory Brick,’”’ by C. E. Nesbitt 
and M. L. Bell, Vol. XVIII, Part II, p. 336 (1918). 

“Preventable Defects in Refractory Bricks,’’ by C. E. Nesbitt and M. L. Bell, Vol. 
XIX, Part II, p. 619 (1919). 

“Testing of Porosity of Electrical Porcelain,’’ by W. D. A. Peaslee, Vol. XX, Part IT, 
p. 495 (1920). 

“Vital Factors in the Testing of Fire-Clay Refractories and in the Interpretation of 
Results,” by R. M. Howe, Vol. XX, Part I, p. 278 (1920). 

“‘A Study of the Proposed A.S.T.M. Tentative Specifications for Building Brick and a 
Correlation of Their Requirements with Sodium-Sulfate Treatment and Actual 
Freezing,’’ by Edward Orton, Jr., Vol. XIX, Part I, p. 268 (1919). 

“Practical Methods for Testing Refractory Fire Brick,’”’ by C. E. Nesbitt and M. 
lL. Bell, Vol. XVI, Part II, p. 349 (1916). 

“Testing of Refractories,” by A. V. Bleininger, Vol. XIII, p. 967 (1913). 

“Slag Test for Refractory Brick Used in the Iron and Steel Industry,’”’ by C. E. Nesbitt 
and M. L. Bell, Vol. XVII, Part I, p. 314 (1917). 

“A Study of the Rattler Test for Paving Brick,” by M. W. Blair and Edward Orton, 
Jr., Vol. XI, p. 776 (1911). 

“Notes on Brick Pier Tests,’’ by James E. Howard, Vol. VII, p. 475 (1907). 

“Some Further Experiments upon the Absorption, Porosity and Specific Gravity of 
Building Brick,”’ by D. E. Douty and L. IL. Beebe, Vol. XI, p. 767 (1911). 

“The Influence of the Absorptive Capacity of Brick upon the Adhesion of Mortar,”’ 
by D. E. Douty and H. C. Gibson, Vol. VIII, p. 518 (1908). 

“The Rattler Test for Paving Brick as a Safe Method of Disclosing the Limit of Per- 
missible Absorption,’”’ by Edward Orton, Jr., Vol. V, p. 287 (1905). 

“Standard Tests for Drain Tile and Sewer Pipe,’”’ by Anson Marston, Vol. XI, p. 833 
(1911) 


List oF A.S.T.M. STANDARDS AND TENTATIVE STANDARDS DEALING WITH CERAMICS 


A.S.T.M. Standard Specifications for: 
Paving Brick (C7-15) 
Building Brick (C21-20) 
Clay Sewer Pipe (C13-20) 
Drain Tile (C4-21) 


A.S.T.M. Standard Methods of: 


Test for Refractory Materials under Load at High Temperatures (C16-—20) 

Test for Porosity and Permanent Volume Changes in Refractory Materials (C20—20) 

Test for Softening Point of Fire-Clay Brick (C24—20) 

Ultimate Chemical Analysis of Refractory Materials, including Chrome Ores and 
Chrome Brick (C18—21) 


A.S.T.M. Standard Recommended Practice for: 


Laying Sewer Pipe (C12-19) 
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A.S.T.M. Standard Definitions of: 


Terms Relating to Sewer Pipe (C8—15) 
Terms Relating to Clay Refractories (C27-20) 


A.S.T.M. Tentative Specifications for: 


Clay Sewer Brick (C23-21 T) 

Required Safe Crushing Strengths of Sewer Pipe to Carry Loads from Ditch Filling 
(C15-17 R) 

Clay Hollow Building Tile (C34-21 T) 


A.S.T.M. Tentative Methods of: 


Test for Slagging Action of Refractory Materials (C17—19 T) 
Test for Resistance of Fire-Clay Brick to Spalling Action (C38-21 T) 


A.S.T.M. Tentative Definitions of: 
Terms Relating to Hollow Tile (C43-21 T) 


GLASSWARE AND POTTERY EXHIBITS TO BE FEATURED IN 
NATIONAL EXPOSITION AT ATLANTIC CITY THIS SUMMER 


The American Home and City Beautiful Association has recently issued an an- 
nouncement outlining plans for a great Industrial American Exposition, to rival the 
greatest of those of the European countries, which will take place on the Million Dollar 
Pier, Atlantic City, N. J., from June 16 to September 8, 1923. The Exposition is ar- 
ranged with a two-fold object of encouraging the use of articles of American manu- 
facture and the education of the people of the United States in home and city 
beautification. 

All of the exhibit floor space of the Million Dollar Pier—America’s most attractive 
exhibition structure (in excess of 100,000 sq. ft.)—has been engaged for this exhibit, 
which will be devoted to eight principal groups with more than thirty allied classifica- 
tions as follows:—Public and Private Buildings, materials, equipment, and furnishings; 
The Garden, seeds, accessories, and supplies; Art, Sculpture and Ornaments; Musical 
Instruments and Reproducers; The City Beautiful embracing Municipal Improvements, 
Hygiene, Sanitation, Accident and Fire Prevention; Pure Food Products, Confections 
and Beverages; Recreation, Athletics; Resort and Travel information, to boost ‘Seeing 
America First;’’ and an important section devoted to Radio. 

Realizing the importance of the Glass and Pottery industry, as producers of essen- 
tials of practical utility and beauty in the home, the Exposition Management has set 
aside some of the most attractive sections of the Exposition to display and demonstrate 
the various kinds of Pottery, Glassware, China and Art novelties, and a varied assort- 
ment of household utilities. 

Various trade organizations interested in the several branches of these industries 
as well as individual manufacturers and distributors will be prominently represented 
at the Exposition. 

An Exposition folder giving full particulars regarding the exhibition will be mailed 
free to those who apply to the American Home and City Beautiful Exposition, Million 
Dollar Pier, Atlantic City, N. J. 


} 


NOTES AND NEWS , 93 


LIST OF PUBLICATIONS OF CERAMIC INVESTIGATIONS, U. S. 
BUREAU OF MINES 


PUBLISHED IN OUTSIDE JOURNALS 


‘The Effect of Some Electrolytes on the Properties of Clays’ (H.G.Schurecht). Jour. 
Am. Ceram. Soc., Vol. 1, No. 3, 1918. 
“A Pycnometer Operated as a Volumeter’’ (H. G. Schurecht). Jour. Am. Ceram. 


Soc., Vol. 1, No. 8, 1918. 

“The Properties of Some Ohio and Pennsylvania Stoneware Clays’’ (H. G. Schurecht). 
Jour. Am. Ceram. Soc., Vol. 1, No. 4, 1918. 

“Fusibility of Graphite Ash and its Influence on the Refractoriness of Bond Clay”’ 
(M. C. Booze). Jour. Am. Ceram. Soc., Vol. 2, No. 1, Jan., 1919. 

“Behavior under Brass Foundry Practice of Crucibles Containing Ceylon, Canadian, 
and Alabama Graphites’”’ (R. T. Stull). Jour. Am. Ceram. Soc., Vol. 2, No. 3, 
March, 1919. 

“Experiments in Dead-Burning Dolomite’ (H. G. Schurecht). Jour. Am. Ceram. 
Soc., Vol. 2, No. 4, April, 1919. 

“Effect of Variable Pressure and Tar Content on the Priquetting of Alabama Graphite”’ 
(Stull and Schurecht). Jour. Am. Ceram. Soc., Vol. 2, No. 5, 1919. 

“Some Properties of Bond Clays for Graphite Crucibles’’ (M. C. Booze). Jour. Am. 
Ceram. Soc., Vol. 2, No. 6, 1919. : 

“The Effect of Electrolytes on the Properties of Graphite Crucible Bodies” (H. G. 
Schurecht). Jour. Am. Ceram. Soc., Vol. 2, No. 6, 1919. 

“‘A Machine for Testing the Hot Crushing Strength of Firebricks’’ (H. G. Schurecht). 
Jour. Am. Ceram. Soc., Vol. 2, No. 8, Aug., 1919. 

‘The Position of Clay Products in the Field of Earthen Products” (R. T. Stull). Brick 
and Clay Record, March 6, 1919. 

“‘Graphites and Bond Clays for Crucible Making Purposes’ (R. T. Stull). Proc. 22nd 
Am. Mining Congress, p. 766, Nov. 17-21, 1919. 

“The Need of Technical Assistance in the Brick Industry” (R. T. Stull). Jour. Am. 
Ceram. Soc., Vol. 3, No. 3, March, 1920. 

“Government Service in Developing the Clay Industry” (R. T. Stull). Clay Worker, 
March 25, 1920. 

“Elutriation Tests on American Kaolins’” (H. G. Schurecht). Jour. Am. Ceram. Soc., 
Vol. 3, No. 5, May, 1920. 

“Behavior of Fire Brick in Malleable-Furnace Bungs’’ (H. G. Schurecht). Jour. Am. 
Ceram. Soc., Vol. 3, No. 7, July, 1920. 

“The Fusibility of Mixtures of Graphite Ash and Bond Clays’”’ (R. N. Long). Jour. 
Am. Ceram. Soc., Vol. 3, No. 8, Aug., 1920. 

‘A Direct Reading Overflow Volumeter’ (H. G. Schurecht). Jour. Am. Ceram. Soc., 
Vol. 3, No. 9, Sept., 1920. 

“Some Properties of Refractories” (R.T. Stull). Proc. Electric Furnace Assoc., meeting 
at Columbus, O., Oct. 6, 1920. 

‘The Effect of Wet Grinding, Screening, and Electrolytes and Dextrine on Clays of 
Low Plasticity” (H.W. Douda). Jour. Am. Ceram. Soc., Vol. 3, No. 11, Nov., 1920. 

‘Experiments in Aventurine Glazes’’ (H. G. Schurecht). Jour. Am. Ceram. Soc., 
Vol. 3, No. 12, Dec., 1920. 

“Experiments in Dead-Burning Dolomite and Magnesite’ (H. G. Schurecht). Jour. 
Am. Ceram. Soc., Vol. 4, No. 2, Feb., 1921. 

“Some Properties of Bodies and Glazes Used in the Pottery Industry, together with 
notes on Lusters and Aventurine Glazes’”’ (H. G. Schurecht). New Jersey Ceramist, 
Vol. 1, No. 1, March, 1921. 
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“Notes on the Effects of Firing Temperatures on the Strength of Fireclay and Stone- 
ware Bodies” (H. G. Schurecht). Jour. Am. Ceram. Soc., Vol. 4, No. 5, May, 1921. 

“The Separation of Lime from Dolomite’ (H. G. Schurecht). Jour. Am. Ceram. 
Soc., Vol. 4, No. 7, July, 1921. 

“Sedimentation as a Means of Classifying Extremely Fine Clay Particles” (H. G. Schu- 
recht). Jour. Am. Ceram. Soc., Vol. 4, No. 10, Oct., 1921. 

“The Degree to which Different Glaze Compositions Take Vapor Lusters’’ (R. T. 
Watkins). Jour. Am. Ceram. Soc., Vol. 5, No. 1, Jan., 1922. 

‘The Microscopic Examination of the Mineral Constituents of Some American Kaolins”’ 
(H. G. Schurecht). Bull. Am. Ceram. Soc., Vol. 5, No. 1, Jan., 1922. 

“Mechanism of Plasticity from Colloid Standpoint” (G. A. Bole). Jour. Am. Ceram. 
Soc., Vol. 5, No. 8, August, 1922. 

“An Account of an Investigation of Some Georgia Clays and Bauxites” (Gilmore and 
Fessler). Jour. Am. Ceram. Soc., Vol. 1, No. 5, Sept., 1922. 

“A Simple Control Porosimeter” (G. A. Bole—F. G. Jackson). Brick and Clay Record, 
Vol. 61, No. 5, Sept. 5, 1922. 

‘““The Mechanical Movement of Water through Clays and its Control’’ (H. G. Schurecht). 
Jour. Am. Ceram. Soc., Vol. 5, No. 12, Dec., 1922. 

“Purification and Analysis of ZrO,’’ (Jackson-Shaw). Jour. Am. Chemical Soc., Dec., 
1922. 

“‘Note on Direct Reading Automatic Laboratory Scale for Weighing Briquettes’’ 
(H. G. Schurecht). Jour. Am. Ceram. Soc., Vol. 6, No. 3, March, 1923. 

“Tests on Some Refractory Clays of California’ (H.W. Douda). Jour. Am. Ceram. Soc. 

“Dolomite Cements Involving the Sorel Reaction’’ (Stull and Schurecht). Jour. Am. 
Ceram. Soc. 

“The Properties of Some Clay-Like Minerals of the Bentonite Type’’ (Schurecht and 
Douda). Jour. Am. Ceram. Soc. 

“Coal Formation Clays of Ohio” (Stout, Stull, Demorest, McCaughey). Ohio Geol. 
Survey Bulletin. 

‘Permeability of Refractories to Air’? (H. W. Douda). Jour. Am. Ceram. Soc. 

“Preliminary Report on the Residual Kaolin and Feldspar in the Pacific Northwest”’ 
(H. Wilson, A. L. Bennett, and F. T. Heath). Jour. Am. Ceram. Soc., Vol. 6, No. 3, 
March, 1923. 

“Clays and Shales in the State of Washington, their Technology and Uses” (Hewitt 
Wilson). State Bulletin, Wash., 1922. 
The above publications are usually available in large technical libraries, or can 

possibly be purchased by writing the publishers or book-dealers who specialize in the 

sale of back numbers of trade and technical journals. 


ISSUED AS A PUBLICATION OF THE BUREAU OF MINES 
BULLETINS 

*Bulletin 53. ‘‘Mining and Treatment of Feldspar and Kaolin in the Southern Appa- 
lachian Region,” by A. S. Watts. 1913. Out of print. 

**Bulletin 71. ‘‘Fuller’s Earth,’’ by C. L. Parsons. 1913. 5 cents. 

**Bulletin 92. ‘Feldspars of the New England and Northern Appalachian States,”’ 
by A. S. Watts. 1916. 25 cents. 

Bulletin 112. ‘Mining and Preparing Domestic Graphite for Crucible Use,” by G. 
D. Dub and F. G. Moses. 1920. 

Bulletin 128. ‘Refining and Utilization of Georgia Kaolins,’”’ by I. E. Sproat. 1916. 

**Bulletin 160. “Rock Quarrying for Cement Manufacture,” by Oliver Bowles. 
1918. 25 cents. 
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TECHNICAL PAPERS 
*Technical Paper 99. ‘‘Probable Effect of the War in Europe on the Ceramic Industries 
of the United States,” by A. S. Watts. 1915. Out of print. 
Technical Paper 126. ‘The Casting of Clay Wares,” by T. G. McDougal. 1916. 
**Technical Paper 155. ‘‘Gypsum Products, Their Manufacture and Uses,” by R. W. 
Stone. 1917. 20 cents. 
Technical Paper 203. ‘‘Labor Saving at Limestone Quarries,’’ by Oliver Bowles. 
1919. 
Technical Paper 212. ‘“The Determination of Combustible Matter in Silicate and 
Carbonate Rocks,” by A. C. Fieldner, W. A. Selvig, and G. B. Taylor. 1919. 
**Technical Paper 233. ‘The Properties of Some Stoneware Clays,’’ by H. G. Schu- 
recht. 1920. 10 cents. 
Technical Paper 281. ‘The Use of Electrolytes in Purifying Clays,’’ by H. G. Schu- 
recht. 1922. 
* Can be consulted at most public libraries. 
_ ** Obtainable only through the Superintendent of Documents, Government Print- 
ing Office, Washington, D. C., at the price indicated. 


ELECTRIC FURNACE REFRACTORIES 


In a general study of electric furnace refractories, being made by the Ceramic 
Experiment Station of the United States Bureau of Mines, Columbus, Ohio, conduc- 
tivity tests are to be made of alundum, carborundum, sillimanite, spinel, silica, and 
magnesite. 


COOPERATIVE WORK ON REFRACTORIES 


The Bureau of Mines laboratory car Holmes is now at the plant of the American 
Refractories Company in Baltimore where initiatory work on the coéperative investiga- 
tion between the Refractories Manufacturers’ Association and the Bureau has begun 
The objects of this investigation are to decrease fuel consumption in burning refractories, 
to shorten the time of burning, and to improve the quality of the product. 

This codéperation is conducted through a committee of the Refractories Manufac- 
turers’ Association, of which S. M. Kier of Pittsburgh is chairman. ‘The car serves as 
laboratory and living quarters for the crew conducting the investigation, which consists 
of seven technical men, a cook and a mechanic’s helper. The technical force consists 
of four ceramic engineers and three fuel engineers, all of whom have had experience on 
problems of this type. The ceramic men are E. P. Ogden, foreman in immediate charge 
of the work, Alfred Whitford, A. E. Rupp and A. H. Fessler. The fuel engineers are 
W. E. Rice, car manager, R. F. Lunger and F. Wentzel. 

After about a month’s stay at the Baltimore plant the car will go to six other plants 
situated at Brooklyn, N. Y.; Womelsdorf and Salina, Pa.; Hayward Station and Taylor, 
Ky.; and Ottawa, III. 

This work is under the immediate supervision of G. A. Bole, superintendent of the 
Bureau of Mines Ceramic Station, Columbus, Ohio, the fuel and gas work being under 
the supervision of Mr. John Blizard, fuel engineer of the Pittsburgh station. Mr. 
Willard D. Richardson, kiln expert, is consultant. 

The crew takes data and makes observations during the first test and assumes 
direction of the burning of the kiln on the second test. 
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Three conferences of the technical staff and advisors are held with the plant man- 
agers, the first one before the first burn, then following the first and before making the 
second burn, and after the data for both burns are assembled. This brings to the writing 
of the reports the very best available knowledge both of plant experience and general 
technical information, a coéperation of the plant and laboratory men that should bring 
out the largest amount of vital information bearing on kiln economics. 


FACE BRICK TESTS OF GEORGIA CLAYS 


There is in Georgia a great quantity of impure feldspars and pegmatites which are 
unfit for use as a pottery ingredient but which, it is hoped, will make satisfactory vitri- 
fied face brick when mixed with an appropriate amount of white clay and burned to 
a dense body. With this idea in mind test pieces have been made up at the Ceramic 
Experiment Station of the Bureau of Mines, using varying proportions of several differ- 
ent feldspars and clays. The test pieces will be burned at several different temperatures. 


BULLETINS ISSUED BY THE DEPARTMENT OF CERAMIC ENGI- 
NEERING, UNIVERSITY OF ILLINOIS, URBANA, ILL. 


1. Courses in Ceramics. U. of I. Bulletin, Vol. III, No. 3, Nov. 1, 1905. None 
available. 
Part 1. Purdy, R. C. and Fox, H. B., ‘‘Fritted Glazes,’’ 1907. 45 cents. 
Part 2. Purdy, R. C. and Krehbiel, J. F., ““Crystalline Glazes,’’ 1907. 45 cents. 
Purdy, R. C. and Moore, J. K., ‘‘Pyrochemical and Physical Behavior of Clays,”’ 
Vol. 4, No. 13, U. of I. Bulletin, Mar. 1, 1907. None available. 
Jones, J. C., ‘““Efflorescence of Brick,’’ 1906. None available. 
Circular of Department of Ceramic Engineering. None available. 
Jones, J. C., “Effect of Repeated Freezing and Thawing on Brick Burned to Differ- 
ent Degrees of Hardness,” 1907. 25 cents. 
Bleininger, A. V. and Moore, J. K., ““The Influence of Fluxes and Non-fluxes upon 
the Change in the Porosity and the Specific Gravity of Some Clays,’’ 1908. None 
available. 
Bleininger, A. V., ‘‘A Study of the Heat Distribution in Four Industrial Kilns,” 
Vol. 5, Aug. 17, 1908. None available. 
Stull, R. T., “A Cheap Enamel for Stoneware;” Bleininger, A. V., ‘“The Viscosity 
of Clay Slips,’ ‘Note on Some Fusion Curves,’’ 1908. None available. 
Bleininger, A. V. and Layman, F. E., ‘‘A Method Making Possible the Utilization 
of an Illinois Joint Clay;”’ Bleininger, A. V., ‘An Attempt to Determine the Amount 
of Heat Utilized from a Down-draft Kiln by the Waste Heat Drying System,” 
1909. 5 cents. 
Stull, R. T., “A Cheap Enamel for Stone-ware,’’ Part 2, 1909. 10 cents. 
Stull, R. T., “Notes on the: Manufacture of Enamel Brick with Some Investiga 
tions on Enamel Brick Slips,’ 1909-10. 30 cents. 
Bleininger, A. V. and Stull, R. T., “A Study of the Vitrification Range and Di- 
electric Behavior of Some Porcelains,’’ 1909-10. 20 cents. 
Stull, R. T. and Radcliffe, B. S., ““Opalescence and the Function of Boric Acid 
in the Glaze,’’ 1909-10. 5 cents. 
Knote, J. M., “Some Chemical and Physical Changes in Clays Due to the Influence 
of Heat,’’ 1909-10. 20 cents. 
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Stull, R. T. and Baldwin, G. H., “Cobalt Colors Other Than Blue;’’ Stull, R. T., 
“Influences of Variable Silica and Alumina on Porcelain Glazes of Constant RO;’’ 
Radcliffe, B. S., ‘Investigations on the Dielectric Strength of Some Porcelains,’’ 
1912. 20 cents. 

Bleininger, A. V. and Fulton, C. E., ‘“The Effects of Acids and Alkalies upon Clay 
in the Plastic State;’’ Hursh, R. K., “Note on the Relation Between Preheating 
Temperature and Volume Shrinkage;’’ Hursh, R. K., ‘“‘“Note on the Dissociation 
of Calcium Hydrate,” 1912. 15 cents. 

Bleininger, A. V. and Teetor, Paul, ‘A Thermal Study of Boric Acid-Silica Mix- 
tures;” Brown, R. E., ““The Replacement of Tin Oxide by Antimony Oxide in En- 
amels for Cast Iron.” 15 cents. 

Stull, R. T. and Williams, A. E., “Investigation on Iron Ore Cements,” 1913-14. 
10 cents. 

Stull, R. T. and Hursh, R. K., “Designs of Seven Test Kilns.” 5 cents. 

Stull, R. T. and Howat, W. L., ‘“‘Deformation Temperatures of some Porcelain 
Glazes;”’ Rand, C. C. and Schurecht, H. G., “‘A Type of Crystalline Glaze at Cone 
3,” 1913-1914. 10 cents. 

Stull, R. T., “The Influence of Chlorides of Calcium and Iron when Precipitated 
in a Porcelain Body;’’ Radcliffe, B. S., ““Some Cobalt-Uranium Colors,” 1913—14. 
10 cents. 

Williams, A. E., ‘““Notes on the Development of the Ruby Color in Glass,’’ 1914. 
10 cents. 

Department of Ceramic Engineering, U. of I. Description of Dept. Courses, 
and Equipment. Free. 

Washburn, E. W., ‘““The Effect of Gravitation upon the Drying of Ceramic Ware,” 
1918. 10 cents. 

Hursh, R. K., “Heat Balance on a Producer Gas Fired Chamber Kiln,” 1918. 
5 cents. 

Washburn, E. W., ‘“The Furnace Atmosphere as a Source of Color in the Manu- 
facture of Optical Glass,’’ 1918. 5 cents. 

Parmelee, C. W., ‘‘An Unusual Cause of Spalling of Sewer Pipe.”’ 5 cents. 

Washburn, E. W., “The Latent Heats of Fusion of Lime and Magnesia.”” 25 
cents. 

Washburn, E. W., ‘‘Some Aspects of Scientific Research in Relation to the Glass 
Industry.” 15 cents. 

Washburn, E. W., ‘‘Note on the Latent Heat of Fusion of Cristobalite.”” 5 cents. 

Washburn, E. W., “Refractory Materials as a Field for Research.”’ 30 cents. 
None available. 

Washburn, E. W., “The Ceramic Industries. New Opportunities for the Tech- 
nical Man in the World’s Most Ancient Industries,’’ 1920. No Charge. 

Washburn, E. W., “Physical Chemistry and Technology,’”’ 1920. 10 cents. 

Washburn, E. W. and Libman, E. E., “An Approximate Determination of the 
Melting-Point Diagram of the System Zirconia Silica,’ 1920. 15 cents. 

Washburn, E. W., “‘A Factory Method for Measuring the Viscosity of Pot Made 
Glass During the Process of Manufacture. Together With Some Discussion of 
the Value of Viscosity Data to the Manufacturer,” 1920. 20 cents 

Washburn, E. W., F. F. Footitt, E. N. Bunting, “Dissolved Gases in Glass,”’ 
1921. Free. 

Washburn, E. W., ‘“The Dynamics of Capillary Flow,” 1921. 15 cents. 

Washburn, E. W., Navias, L., “The Products of the Calcination of Flint and Chal- 
cedony,’’ 1922. 
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Washburn, E. W., Footitt, F. F., Bunting, E. N., ‘‘Porosity Reprints,” 1922. 
35 cents. 

Washburn, E. W., Parmelee, C. W., Hursh, R. K., “Selected Bibliography of Books 
in the English Language Dealing with Ceramics,’’ 1921. 20 cents. 

Washburn, E. W., ‘‘Physical Chemistry and Ceramics.’’ 20 cents. 

Parmelee, C. W., ‘Effect of Sulfur in Coal Used in the Ceramic Industries,’’ 1919. 
10 cents. 

Parmelee, C. W., “Soluble Salts and Clay Wares,”’ 1922. 5 cents. 

Libman, E. E., ‘Some Properties of Zinc Oxide Bodies,’ 1922. 5 cents. 
Washburn, E. W., Navias, L., ‘‘Relation of Chalcedony to the Other Forms of 
Silica,’’ 1922. 

Washburn, E. W., Oldfather, W. A., ‘Etymology of the Word Ceramics.”’ 
Parmelee, C. W., “Refractory Clays of Illinois,’’ 1922. 


CALENDAR OF CONVENTIONS 


American Association of Flint and Lime Glass Mfrs.—April, 1923. 

American Dental Trade Association—Spring Lake, N. J., June, 1923. 

American Face Brick Association—First Week in December, 1923. 

American Face Brick Association, Southern Group—West Baden, Ind., November, 1923. 
American Foundrymen’s Association—Cleveland, Ohio, April 30—May 3, 1923. 
American Gas Association—October, 1923. 

American Hotel Association of United States and Canada—San Francisco, April, 1923. 


American Society for Testing Materials—Place not determined, June, 1923. 

American Zinc Institute—St. Louis, Mo., May 7 and 8, 1923. 

Association of Scientific Apparatus Makers of the United States of America—Wash- 
ington, D. C., April 20, 1923. 

Chamber of Commerce of the United States of America—New York City, May 8-10, 


1923. 
Clay Products’ Association—Chicago, Ill., Third Tuesday in each month. 
Dental Manufacturers’ Club of the United States—Spring Lake, N. J., June, 1923. 
Fire Underwriters’ Association of the Northwest—Chicago, IIl., October 17-18, 1923. 
Manufacturing Chemists’ Association—New York, June, 1923. 
National Association of Manufacturers of the United States—New York City, Week of 
May 14, 1923. 
National Association of Stove Manufacturers—Richmond, Va., May 9, 1923. 
National Association of Window Glass Manufacturers—Place and date not determined 
National Board of Fire Underwriters—New York, May 24, 1923. 
National Bottle Manufacturers’ Association—Atlantic City, N. J., Last of April, 1923. 
National Gas Appliance Manufacturers’ Exchange—Kansas City, Mo., May, 1923. 
National Gas Association of America—Louisville, Ky., April 23-24, 1923. 
National Paving Brick Manufacturers’ Association, December, 1923. 
Sanitary Potters’ Association—Pittsburgh, Pa., Monthly Meetings. 
Stoker Manufacturers’ Association—May or June, 1923. 
Tile Manufacturers’ Credit Association—Beaver Falls, Pa., Quarterly Meetings. 
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New Preferred Space 


Rates 
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Advertising Department 
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R. T. VANDERBILT CO. 


INCORPORATED 


50 East 42nd Street 
NEW YORK 


“HERCULES” Clay. A different clay with some remarkable 
properties. 


“CHEROKEE” Clay. A high grade refined Georgia Kaolin. 


“STAR” Spar. Ground from a high potash Canadian 
Spar, free from specks. 


“PEERLESS” Kaolin. A crude South Carolina Kaolin with a 
bright white color. 

“PLYMOUTH” Whiting. The only substitute for English Cliff 
stone Whiting. 

“MISSOURI” Sagger. The clay that stands repeated firings at 
high temperatures. 


HERCULES % 


“Hercules” Clay is a cross between a ball clay and a china clay. Ex- 
tensive tests and observations of its commercial use over two years have 
proven that “Hercules” Clay is not excelled in UNIFORMITY by any 
domestic or imported ball clay. 


Large reserves (over 500,000 tons) are blocked out, assuring you of a con- 
tinuous SUPPLY of this same quality for years to come. 


The addition of 10.0% to 20.0% of “Hercules” Clay to the average 
general ware body will DECREASE CRAZING and biscuit losses. 


“Hercules” ball clay will not overfire at high temperature and burns 
to a far better COLOR than any domestic or imported ball clay. 


Let us send you testing samples and further information. 


Use American Clays 
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These illustrations made from photographs 
taken in the plant of Ingram-Richardson 
Mfg. Co., Beaver Falls, Pa. 


a Saving of 50% 


“Our U. S. Enamel Furnaces 
Increase Output 25% per day at 


Ingram-Richardson Mfg. Company claim those re- 
markable results for their U. S. Enamel Furnaces. 
With four U. S. Furnaces operating at their plants 
at Frankfort, Indiana, and Beaver Falls, Pa., they are 
saving thousands of dollars yearly in fuel and labor. 


Their white and colored enamels are smelted in quick 
time, with low loss. The work is easy and sure. The 
Furnace is under perfect scientific control. The melt- 
ing process is visible. ‘The Furnace rotates while melt- 
ing and tilts when pouring. Linings last longer and 
cost less. 


The U. S. Enamel Furnace is saving money over the 
old brick smelter in the Ingram-Richardson Mfg. 
Company plant. It will do the same for you. 


Let the U. S. Furnace 


melt your enamel. 


where furnaces are in operation. 


THE 


in Fuel Cost.” 


Write for specifications and prices 
on 60 Ib., 150 Ib., 400 lb., 750 Ib., and 
1200 lb. Enamel Furnaces. We will 
send photographs and list of users 


U. S. SMELTING FURNACE CO. 
BELLEVILLE, ILLINOIS 
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Drying Specialists— 


Practical Ceramists, too 


UR Ceramic Drying Department consists of specialists on the 
theory and practice of drying, who are also thoroughly practical 
ceramists. 


As drying engineers these men have been schooled in the organiza- 
tion that has had the longest and broadest experience in drying 
problems of all kinds—established 1883, the largest as well as the 
oldest manufacturers of drying machinery in the world. 


On the other hand, as ceramists, these men have made the closest 
study of the manufacture of all Clay Products—some of them for 
twenty-five years or more. 


This wealth of combined experience has equipped our Ceramic 
Drying Department to give the most helpful service when you want 
to know about a dryer for your product—to give superior crafts- 
manship when you decide on a ‘“‘Proctor’”’ Dryer as the most satis- 
factory, efficient and economical equipment for the purpose. 


‘Proctor’? Dryers are used by leading manufacturers for drying 
Electrical Porcelain, General Ware, Sanitary Ware, Saggers, Filter 
Press Cakes, Spark Plugs, Clay Rolls, Refractories, Grinding Wheels, 
Tile, etc. 


PROCTOR & SCHWARTZ, INC. 
PHILADELPHIA, PA. 


por 
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Air Compressors 
General Electric Co. 


Alumina (Hydrate and Calcined) 
Pennsylvania Salt Mfg. Co. 


Auger Machines 
Chambers Brothers Co. 


Automatic Cutters 
Chambers Brothers Co. 


Automatic Steve Rooms 
Philadelphia Drying Mch. Co. 


Ball Mills 
Hardinge Co. 
Mueller Machine Co., Inc 


Bituminous Coal 
Lindsay Light Co. 
Seaboard Fuel Corp. 


Brick Making Machinery 
Chambers Brothers Co. 


Caustic Soda 
Pennsylvania Salt Mfg. Co 


Ceramic Chemicals 
Drakenfeld Co., B. F. 
Harshaw, Fuller and Goodwin Co 
Lindsay Light Co. 
Metal & Thermit Corp. 
Paper Makers Importing Co., (Inc.) 
Roessler and Hasslacher Ckemical Co 
Vitro Mfg. Co. 


Ceramic Plant Equipment 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 
Philadelphia Drying Machinery Co 
Proctor and Schwartz, Inc. 


Clay (Abrasives) 
Old Hickory Clay & Tale Co. 


Clay (Ball) 
Old Hickory Clay & Tale Co. 
United Clay Mines Corp. 
Vanderbilt Co., R. T. 


Clay (China) 
Edgar Brothers Co. 
Drakenfeld and Co., B. F, 
Old Hickory Clay & Tale Co. 
Paper Makers Importing Co., (Inc.) 
Roessler & Hasslacher Chemical Co. 
United Clay Mines 
Vanderbilt Co., 


Clay 
Edgar Brothers Co 
Old Hickory Clay & Talc Co. 
Paper Makers Importing Co., (Inc.) 
United Clay Mines Corp. 
Vanderbilt Co., R. T. 


Clay (Enamel) 
Edgar Brothers Co. 
Metal & Thermit Corp. 
Old Hickory Clay & Talc Co. 
The Vitro Manufacturing Co. 
United Clay Mines Corp. 
Vanderbilt Co., R. T 


Clay (Fire) 
Edgar Brothers Co. 
Old Hickory Clay & Talc Co. 
Paper Makers Importing Co., (Inc.) 
United Clay Mines Corp. 


Clay (Potters) 
Old Hickory Clay & Talc Co. 
United Clay Mines Corp. 
Vanderbilt Co., R. T. 


Clay (Sagger) 
Edgar Brothers Co. 
Old Hickory Clay & Talc Co. 
Paper Makers Importing Co., (Inc.} 
United Clay Mines Corp. 
Vanderbilt Co., R. T. 


Clay Handling Machinery 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc 


Clay Miners 
Edgar Brothers Co. 
Old Hickory Clay & Tale Ce. 
United Clay Mines Corp. 
Vanderbilt Co., R. T. 


Clay (Wall Tile) 
Old Hickory my 4 & Tale Co. 
Vanderbilt Co., 


Clay Washing Machinery 
Mueller Machine Co., Inc 


Clay Working Machinery 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


Coal-(Bituminous)— 
Bowman Coal Co. 
Lindsay Light Co. 
Madeira, Hill & Co. 
Seaboard Fuel Corp. 


Colors 
Drakenfeld and Co., B. F. 
Early, Joseph N. 
Harshaw, Fuller and Goodwin Co 
Roessler and Hasslacher Chemical Co 
Vitro Mfg. Co. 


Conditioning Machinery 
Philadelphia Drying Machinery Ce. 


Conical Mills 
Hardinge Co. 


Controllers 
General Electric Co. 


Conveyors (Clay, Sand, Brick, etc.) 
Hadfield-Penfield Steel Co. 
Philadelphia Drying Machinery Co. 
Mueller Machine Co., Inc. 


Controllers (Automatic Temperatures) 
Brown Instrument Co, 
Charles Engelhard, Inc. 
Wilson-Maeulen Co., Inc. 


Cornwall Stone 
Pennsylvania Pulverizing Co 


Crushers 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 
Hardinge Co. 
Mueller Machine Co., Inc. 


Decorating Supplies 
Drakenfeld and Co., B. F. 
Harshaw, Fuller and Goodwin Co 
Roessler and Hasslacher Chemical Co 
Vitro Mfg. Co. 


Disintegrators 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


Dryers (China Ware—Porcelain) 
Philadelphia Drying Machinery Co. 
Proctor and Schwartz, Inc 
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Pulverizing Silica 
In a Slow Speed Mill 


The highest grade of Silica from North Carolina is pulverized in 
the Hardinge Conical Mill. The product is pure and of uniform 
fineness. 


If you have a problem of grinding any hard or abrasive material, 
the results of grinding this hard silica will give you an idea of 
what can be accomplished. This is what the Oliver Quartz is doing. 


Material Hard, abrasive Silica 

Size of feed to mill 34" 

Size of Product 90% passing 200-mesh screen 

Capacity 1 ton per hour 

Mill 6’x 48” Hardinge Conical 
Pebble Mill equipped with air 
separator 

R. P. M. of Mill 30 

H. P. Input 40 (Total) 

Life of Lining 8 Years (Approximately) 


Our latest system enables the operator to adjust the fineness to 
as high as 99.8% passing 200 mesh if required. 


SALT LAKE CITY, UTAH: NEWHOUSE BUILDING 
LONDON. ENGLAND: 11 SOUTHAMPTON ROW 


HARDINGE CONICAL MILLS 
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Drying Machinery 
Philadelphia Drying Machinery Co. 
Proctor and Schwartz, Inc. 


Electrical Instruments 
Brown Instrument Co. 
Charles Engelhard, Inc. 
Wilson-Maeulen Co. 


Electrical Porcelain Machinery 
Mueller Machine Co., Inc. 


Enameling Equipment, Complete 


Chicago Vitreous Enamel Product Co. 


Ferro Enamel Supply Co. - 
The Porcelain Enamel & Mfg. Co 


Enameling Furnaces 


Chicago Vitreous Enamel Product Co. 


Ferro Enamel Supply Co. 
General Electric Co. 

The Porcelain Enamel & Mfg. Co 
U. S. Smelting Furnace Co. 


Enameling Furnaces (Electric) 
General Electric Co. 


Enameling Muffies 
General Electric Co. 
Parker-Russell Mining & Mfg. Co. 


Enameling, Practical Service 


Chicago Vitreous Enamel Product Co. 


Ferro Enamel Supply Co. 
The Porcelain Enamel & Mfg. Co. 


Enamels, Porcelain 


Chicago Vitreous Enamel Product Co. 


Early, Joseph N. 

Ferro Enamel Supply Co. 

The Porcelain Enamel & Mfg. Co. 
The Vitro Manufacturing Co. 


Engineering Service 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 


Equipment (Electrical) 
General Electric Co. 


Extruding Machines (Lab. Use) 
Chambers Brothers Co. 


Feldspar 
Drakenfeld and Co., B. F. 
Golding-Keene Co. 
Harshaw, Fuller and Goodwin Co. 
O’Brien and Fowler 
Old Hickory Clay & Talc Co. 
Pennsylvania Pulverizing Co. 
Roessler & Hasslacher Chemical Co. 
United Clay Mines Corp. 
Vanderbilt Co., R. T. 


Filtering Machinery 
Mueller Machine Co., Inc. 


Fire Brick 
Parker-Russell Mining & Mfg. Co. 


Flint 
Golding-Keene Co. 
Pennsylvania Pulverizing Co. 


Fuel 
Bowman Coal Co. 
Madeira, Hill & Co. 
Seaboard Fuel Corp. 


Furnaces 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 
Parker-Russell Mining & Mfg. Co. 
The Porcelain Enamel & Mfg. Co. 
The Surface Combustion Co. 
U.S. Smelting Furnace Co. 


Furnaces (Electrical) 
General Electric Co. 


Glazes and Enamels 
Chicago Vitreous Enamel Product Co 
Ferro Enamel Supply Co. 
Harshaw, Fuller and Goodwin Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Manufacturing Co. 


Gold 
Drakenfeld, B. F. & Co. 
Harshaw, Fuller and Goodwin Co. 
Roessler and Hasslacher Chemical Co. 


Impervite (Refractory and Hard Porcelain) 
Charles Engelhard, Inc. 


Iron (Enameling) 
United Alloy Steel Corp. 


Jiggers 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


Kaolin 
Edgar Plastic Kaolin Co. 
Harshaw, Fuller and Goodwin Co. 
Old Hickory Clay & Talc Co. 
Roessler & Hasslacher Chemical Co 
United Clay Mines Corp. 
Vanderbilt Co., R. T. 


Kryolith 
Pennsylvania Salt Mfg. Co. 


Metals (Porcelain Enameling) 
United Alloy Steel Corp. 


Mills (See under Ball Mills) 
(See under Pebble Mills) 


Minerals 
Drakenfeld and Co., B. F. 
Harshaw, Fuller and Goodwin Co. 
Lindsay Light Co. 
Roessier and Hasslacher Chemical Co. 
The Vitro Manufacturing Co. 


Mixing Machines 
Chambers Brothers Co. 


Muriatic Acid 
Harshaw, Fuller and Goodwin Co. 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemical Co. 


Operators (Coal) 
Bowman Coal Co. 
Madeira, Hill & Co. 
Seaboard Fuel Corp. 


Oxides 
Drakenfeld and Co., B. F. 
Harshaw, Fuller and Goodwin Co. 
Lindsay Light Co. 
Paper Makers (Inc.) 
Pennsylvania Salt Mfg. C 
Roessler and Hasslacher Chemical Co. 
The Vitro Manufacturing Co. 
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PERFECTION 
POTTERY KILNS 


FOR FIRING BISCUIT, CLAY BODIES AND GLAZES 
EQUIPPED FOR KEROSENE OIL 
MANUFACTURED GAS OR NATURAL GAS 


NO. 12 PERFECTION POTTERY KILN 
Equipped with Kerosene Oil Burners 


B. F. DRAKENFELD & CO., Inc. 


50 MURRAY STREET NEW YORK, N. Y. 
ILLUSTRATED CATALOG MAILED ON REQUEST 
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Pans (Wet and Dry) 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


Pebble Mills 
Hadfield-Penfield Steel Co. 
Hardinge Co. 
Mueller Machine Co., Inc. 


Placing Sand 
Pennsylvania Pulverizing Co. 


Plate Feeders 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 


Porcelain Enameling Service, Practica! 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 

The Porcelain Enamel & Mfg. Co. 


Porcelain Enamels 
Chicago Vitreous Enamel Product Co. 
Early, Joseph N. 
The Porcelain Enamel & Mfg. Co. 
The Vitro Manufacturing Co. 


Pottery Machinery 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


Powdered Enamel 
Early, Joseph N. 


Pug Mills 
Chambers Brothers Co, 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


Pulverizing Machinery 
Hadfield- Penfield Steel Co. 
Hardinge Co. 

Mueller Machine Co., Inc. 


Pulverizing Mills 
Hadfield-Penfield Steel Co. 
Hardinge Co. 

Mueller Machine Co., Inc. 


Pumps 
Mueller Machine Co., Inc 


Pyrometers (Indicating) 
Brown Instrument Co. 
Charles Engelhard, Inc. 
Wilson-Maeulen Co., Inc. 


Pyrometers (Recording) 
Brown Instrument Co. 
Charles Engelhard, Inc. 
Wilson-Maeulen Co., Inc. 


Pyrometer Tubes (Refractory and Hard 
Porcelain) 
Brown Instrument Co. 
Charles Engelhard, Inc. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 


Quartz 
Old Hickory Clay & Tale Co. 


Recording Instruments 
Brown Instrument Co. 
Charles Engelhard, Inc. 
Wilson-Maeulen Co., Inc. 


Refractory Materials 
Parker-Russell Mining & Mfg. Ca. 


Regulators (Automatic Temperatures) 
Brown Instrument Co, 
Charles Engelhard, Inc. 
Wilson-Maeulen Co., Inc. 


Sagger Presses 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co 
Mueller Machine Co., Inc. 


Shippers (Coal) 
Bowman Coal Co. 
Madeira, Hill & Co. 
Seaboard Fuel Corp. 


Silica Brick 
Parker-Russell Mining & Mfg. Co. 


Silex Lining 
Hardinge Co. 


Selenite of Sodium 
Drakenfeld and Co., B. F. 
Metal & Thermit Corp. 
Vitro Mfg. Co. 


Smelters 
Ferro Enamel Supply Co. 
Parker-Russell Mining & Mfg. Co. 
The Surface Combustion Co 
U. S. Smelting Furnace Co. 


Sodium Antimonate 
Metal & Thermit Corp. 
Spar 
Golding-Keene Co. 
Pennsylvania Pulverizing Co. 
Vanderbilt Co., 


Sulphuric Acid 
Drakenfeld and Co., B. F. 
Harshaw, Fuller and Goodwin Co. 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemical Co 


Temperature Instruments (Measuring) 
Brown Instrument Co. 
Charles Engelhard, Inc. 
Wilson-Maeulen Co., Inc. 


Thermometers (Electric Resistance) 
Brown Instrument Co. 
Charles Engelhard 
Wilson-Maeulen Co., Inc. 


Tile Machinery (Floor and Wall) 
Mueller Machine Co., Inc. 


Tubes (Insulating) 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co 


Tubes (Pyrometer) 
Brown Instrument Co. 
Charles Engelhard, Inc. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co 


Vacuum Pumps 
Mueller Machine Co., Inc. 


Wet Enamel 
Early, Joseph N. 


Whiting 
Drakenfeld and Co., F. 
Harshaw, Fuller and Bopdwin Co. 
Roessler and Hasslacher Chemical Co. 
Vanderbilt Co., R. T. 


Zirconia 
Lindsay Light Co, 
Vitro Mfg. Co. 
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Now it’s done electrically 


Vitreous enameling has been simplified 
and improved by the use of electric 
furnaces equipped with heating units of 
G-E Direct-Heat design. 


Unmuffled units within the furnace 
chamber radiate smokeless, flameless heat 
direct to the charge—with an intensity so 
perfectly applied and accurately controlled 
that the maximum speed and _ highest 
quality of vitreous enameling are ob- 
tained; and product spoilage is eliminated. 


Vitreous enameling can be done by 
electric heat at less cost than with any 
other type of furnace. Our Heating 
Specialists are at your service. 


General@Electric 
Company 
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ALPHABETICAL LIST TO ADVERTISERS 
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United Afloy Steel Corp... ee 15 
Vitro Manufacturing Co......... Back Cover 
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A remarkable oil-fired furnace— 


for vitreous 
enameling 


Muffle type. Fired by a 
single oil burner. When 
used in conjunction with 
the ‘‘speed fork’’ illustra- 
ted, this furnace is guaran- 
teed to deliver 1200 
pounds of steel per hour 
at 1700°F; or 900 pounds 
of cast iron per hour at 
1350°F. 


Write right now for complete interesting data on this remarkable new 
development in the vitreous enameling field. 


SURFACE 
THE COMBUSTION CO. 


Gerard Ave. & 145th St., New York City 


New York Philadelphia Baltimore Pittsburgh Chicago Birmingham 
Seattle Detroit New Orleans 


Industrial Furnace Engineers and Manufacturers 
Consulting, Engineering, Designing and Construction Work of Any Character Relating te Furnaces 


COAL, COKE, GAS, OIL FIRED 


ENAMELING MUFFLES- 
SMELTERS 


DESIGNERS AND BUILDERS | 
_ HIGH GRADE FIRE BRICK, SPECIAL TILE 
SILICA BRICK AND TILE, ETC: 


YOUR INQUIRIES WILL RECEIVE PROMPT ATTENTION: 


NG AND MANUFACTURING Cig 
603 LACLEDE GAS BUILDING 
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For Fine Porcelain Enamel 


Toncan Metal used as a base A BETTER —_ a 


for porcelain enameling in- 

sures a lasting, brilliant 

finish, free from blemish. ONI A > 
Economical because it re- 


duces waste. Ask for our METALS 


book ‘‘Better Sheet Metal.” 
The United Alloy Steel Corporation, Canton, Ohio. 


1917 Quality — Service — Reliability 


The highest grade, superior quality, Ball and Sagger Clays for all purposes—Prices in line— 
Perfect Service—We mine and prepare our own clays. Try them and cut your plant costs. 


Old Hickory Clay & Talc Co., Inc. 


PADUCAH The company with the Clay and the Service Kentucky 


| 


VERY MAN in the Ceramic field owes it to himself and to the 
industry to be a member of THE AMERICAN CERAMIC 


SOCIETY. 
For full information address— 
A. S. ZOPFI, Chairman BUCKEYE CLAY POT CO., 
Membership Committee Toledo, Ohio 


“Built on The Square’”’ 


NGELHARD 


| 


ENGELHARD PYROMETERS 


There are enough uncertainties in the manu- 
facture of ceramic products without adding the 
guessing of temperatures to them. Pyrometers 
not only help from a standpoint of quality, but 
they also enable you to control temperatures 
better, and so shorten the burn and save fuel. 


ENGELHARD PYROMETERS ARE GOOD 
PYROMETERS TO STANDARDIZE ON. 


Charles Engelhard, Inc., 
30 Church St., New York City. 


FH 
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The 
TRUEST 
Combination 
of 
Accuracy 
Durability 


Robustness 


TAPALOG (Multi-Recorder) Convenience 


PYROMETERS for Production or Research 


386 Concord Ave., 


Wilson-Maeulen Co., Inc. yen. 


MARK 


Pyrometer Tubes—Protection Tubes—Combustion Tubes 


McDanel Refractory Porcelain Company 
Beaver Falls, Pennsylvania 


5-22 


UNUSUAL - SHAPES - OUR - SPECIALTY - 


KEENE, N. H. 


—FELDSPAR— 
—To a definite Standard— 


CRUDE FELDSPAR 


Highest Grade for Porcelain Trade 


O’Brien & Fowler 


114 Wellington St. Derry Quarries, Buckingham, Que. Ottawa, Canada 


Porcelain Enamel for All Purposes 
Wet and Powdered — All Colors 


JOSEPH N. EARLY 
240 Huron St. Brooklyn, N. Y. 
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If you want pyrometer protection tube satisfaction 


USE 
Montgomery Hard Porcelain Pyrometer Tubes 
All Sizes and Lengths for either Platinum or Base Metal 
Couples 
The Best Liked and Most Largely Used 
Protection Tubes on the Market today 
If the manufacturer of your pyrometer equipment cannot supply 
you, write us direct. TRADE MARK 


MONTGOMERY PORCELAIN PRODUCTS CO. 
FRANKLIN, OHIO, U. S. A. 


HIGH GRADE CANADIAN FELDSPAR 
Every carload guaranteed 


Distributors of 


DERRY and IMPERIAL BRANDS 


Address 
DOMINION FELDSPAR CORPORATION 
Rochester New York 
HIGH GRADE 


CLAYS 


OF EVERY KIND—FOR EVERY PURPOSE 


UNITED CLAY MINES 
CORPORATION 
GENERAL OFFICES 


TRENTON, N. J. 


HADFIELD §| CLAY PLANT EQUIPMENT 


PENFIELD 

STEEL CO We build every machine and appliance required 
for making various Clay Products. Correspon- 
dence solicited. We also build Rotary Driers, 
Cement Mchy., Fuel Oil Engines (Diesel Type), 
Gasoline Locomotives, Ship Deck Equipment, etc. 


The Hadfield-Penfield Steel Co., Bucyrus, Ohio. 


-pucvaus OHIO Formerly The American Clay Mchy. Co. ae 


ILT RIGHT, 
RUN RIGHT 


(When writing to advertisers, please mention the JOURNAL) 
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THIS PLANT 
SAVED '/; 
BURNING TIME 


You can realize why a one-third saving in 
burning time can be accomplished when the 
temperature of every kiln is at the foreman's 
fingertips all hours of the day and night. 
Careless firing and naps at night by the 
burners, are what are eating the hole in your 
profits. Possibly your Foreman claims that 
careful checking of shrinkages eliminates 
these leaks at your plant. 


Analyze these claims with a fair open mind. 
First, take the “‘coming-up period.”’ Here 
no shrinking checks canbe made. Your men 
know if the heat is brought up too quickly, 
the products will “roll’’—isn’t it human to 
“play it safe,” and keep away from this 


“Every Kiln 
Always at the 
Foreman’s 
Fingertips” 


“danger line’’ as much as possible? Now, 
if your kilns were equipped with pyrometers, 
the men would be given a sample firing chart, 
and the most efficient ‘“‘coming-up’’ tempera- 
tures could be maintained. Thus, you can 
see how in the “‘coming-up period’’ alone 
many hours would be saved. 


With the price of fuel today, can you afford 
not to investigate further? Write today for 
further information, Note kind and number 
of kilns. Address: Brown Instrument 
Company, 4505 Wayne Ave., Philadelphia, 
Pa. or district offices, at New York, Boston, 
Pittsburgh, Cleveland, Birmingham, Detroit, 
Chicago, St. Louis, Denver, Los Angeles, 
San Francisco, Montreal. 


Wl 


Tunnel Truck Dryer for Insulators 


“HURRICANE” DRYERS 


for high tension electrical porcelains are saving money in every 


plant where they are installed. 


Over a quarter century's experience in the drying field allows 
us to give you the best in machine design and service. 
May we demonstrate to you the possibilities of our system? 


The Philadelphia Drying Machinery Co. 
Philadelphia, Pa. 
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-ENAMELS| 


in all Colors, for 


Cast Iron & Sheet Steel 


for all Purposes 


Stove Kitchen 

Work Ware 
Sanitary Signs 

Ware Dials 


PENNSYLVANIA PULVERIZING CO. 


LEWISTOWN, PENNA. 


Pure Canadian Potash Feldspar 
Potters Flint Placing Sand | 
SALES OFFICE 


341 Fourth Avenue 
Pittsburgh, Pa. 
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CLASSIFIED ADVERTISING 


Professional Services 


Being an engineer will not 
guarantee employment of 
your services— You must 
tell what you have done and 
can do—Let those who need 
your services know about 
you and your ability. 


WANTED: Position by practical man 
who understands the manufacture of 
different kinds of pottery, including 
Delft ware, etc., and the expert handling 
of pastes, colors and enamels. Fifteen 
years’ experience. Graduate of Dutch 
Art Academy and Pottery feodong 
Hobe, Germany. ress “Box 6 
American Ceramic Society, 211 ao. 
Street, Easton, Pa. 


CERAMIC ENGINEER— 
Wanted for factory control work 
in Plant making small specialties. 
One or two years’ experience de- 
sirable, preferably in electrical 
porcelain or similar work. Give. 
such information as is desirable 
leading to appointment for inter- 
view. Address ‘‘Box Ameri- 
can Ceramic Society, 211 Church 
Street, Easton, Pa 


The Journal of the 


Society of Glass 
Technology 


A quarterly Journal containing 
original papers and abstracts 
of papers covering the whole 
field of Glass Technology. 


Annual Subscriptions to Society 
(including Journal) 
Ordinary Members.............. $ 7.00 
Collective Members............. $15.00 
Price per Numberto non-Members $2.50 
Price per volume (unbound) to non- 
Forms of application for Membership may 
be obtained from the American Treasurer 
of the Society, Mr. Wm. M. Clark, Ph.B., 
Nela Park, Cleveland, Ohio. 


Address orders and inquiries to: 
The Secretary Society of Glass 


Technology, The University . 
Sheffield, England 


Pottery Machinery 
Tile Machinery 
Brick Machinery 


can be advertised profitably 
in the American Ceramic 
JOURNAL. If you are in- 
terested in reaching hundreds 
of users of your product, your 
announcement should appear 
in these columns. 


We shall be lad to furnish 
complete details upon request. 


American Ceramic Society 
(Advertising Department) 
Lord Hall, O. S. U. Columbus, O. 
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SODIUM ANTIMONATE 


Guaranteed Over 99'/,% Pure 
Sodium Antimonate 


The best substitute for oxide 
of tin in enamels and the base 
of all antimony opacifiers; 
made by our own process, 
giving remarkable purity, 
whiteness and fineness of grain. 


Contains no Kaolin or other 
filling materials and, therefore, 
can be used in smaller propor- 
tion than such mixtures. 


Exclusive Agents for 


Johnson-Porter Enamel Clays 


Give exceptionally good results 
in floatingenamel. Inevery way 
the equal of foreign enamel clays. 


We welcome inquiries and shall be glad to 
render any technical advice regarding the 
use of these materials. 


METAL & THERMIT CORPORATION 


120 Broadway y- New York 
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| Quality Uniformity Experience 
Edgar QUALITY Clays 

REALLY washed—Highest percentage clay substance 


Brands Produced by 
Edgar Florida Kaolin.......-.-.-.-.-- Edgar Plastic Kaolin Co. 
Edgar Georgia Paper Clay and Kaolin. _..Edgar Brothers Co. 
Lake County Florida Clay_........--_- Lake County Clay Co. 
One Management— Office, Metuchen, N. J. 
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Brick Making Machines 


Crushers Grinders Mixers 
Automatic Cutters 


Chambers Bros. Co. 
Philadelphia Pa. 


KILN COAL 
A coal ESPECIALLY PREPARED for POTTERY use is the 


only coal you can afford to use. 
USE BOWMAN ESPECIALLY PREPARED COAL 
for POTTERY use 


BOWMAN COAL COMPANY 


Broad St. Bank Bldg. Real Estate Trust Bldg. 
Trenton, N. J. Phila., Penna. 


There is a close bond between JOURNAL readers and JOURNAL advertisers 
—The BUYERS’ GUIDE is considered as the authoritative directory of re- 


liable products in the ceramic industry. 


If your equipment is adaptable for this industry, you should also be talking to 
the readers through the columns of the JOURNAL. 


Advertising rates are low compared to the character and prestige this publica- 
tion now enjoys in the field. a 
address 


Advertising Department 


American Ceramic Society, Lord Hall, 0.S. U. Columbus, O. 
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1892 MEANS 1922 


THIRTY YEARS IN THE GRAND OLD SCHOOL 
OF EXPERIENCE 


ENGLISH AND DOMESTIC 
CLAYS 
FOR 
ALL 
CERAMIC 
PURPOSES 


r MIC-Inc. MEANS—SERVICE, QUALITY AND PRICE 
PAPER MAKERS IMPORTING CO., INC., EASTON, PA. 
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“ROCKHILL” 


RENOWNED AS THE BEST 


POTTERY COAL 


Owned and Operated By 


Madeira, Hill & Company 
Philadelphia, Pa. 


143 Liberty St. 


| New York Office 
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ARE YOU USING THE NEW HIGH-GRADE OPACIFIER? 


ZIRCONIA 


CHEMICALLY PURE FOR ENAMELS 
Made in U. S. A. 


Chemical Lindsay Light Company. Division 
CHICAGO NEW YORK 


ENAMELER 


The Ingram-Richardson Mfg. Company are 
erecting a large plant in New Jersey for the 
enameling of stove parts in both cast iron 
and steel, together with other Porcelain 
Enamel Specialties, and will consider ap- 
plications for a strictly high class enameler 
and factory superintendent. State in detail 
past experience, age and salary expected. 


ADDRESS 


Ingram-Richardson Mfg. Company, 
Beaver Falls, Pa. 


Index to Papers on Vitreous Enamels 
in th 
Transactions and Journals of the American Ceramic Society 


Write for a copy. R. C. Purdy, Sec. 
Lord Hall O. S. U., Columbus, Ohio. 
Silica and Magnesite Bibliographies are in press 


PORCELAIN ENAMELERS 


Write in for prices on furnaces, points, forks, enamels and supplies. 


THE FERRO ENAMEL SUPPLY CO. 
814 Finance Bldg., Cleveland 
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| ARE YOU BUYING 
| THE RIGHT KIND 


OF COAL 
FOR 


KILN FIRING? 


IF NOT 
THEN COMMUNICATE 
WITH 


SEABOARD FUEL CORPORATION 


= 1610 Spruce St. 


PHILADELPHIA, PENNA. 


WHO ARE SPECIALISTS IN 
SHIPPING 


ASH 
\ SULPHUR 
VOLATILE 


HIGH FUSING 
TEMPERA TURE 
COALS 
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SOLE IMPORTERS OF 


ENUINE 

K RY() GREENLAND 
’ FOR THE GLASS AND 

i ENAMEL TRADES 


MANUFACTURERS OF 


NATRONA | 
| HYDRATE and OXIDE A 

FOR THE GLASS, ENAMEL 
| AND PORCELAIN TRADES ‘ 


And Other INDUSTRIAL CHEMICALS 


Pennsylvania Salt Manufacturing Co. 
PHILADELPHIA, PA. 


New York Pittsburgh St. Louis 


It will pay you to investigate the superior qualities of 
this machine which is of an entirely new idea. 

Body is of aluminum. All rotating parts are equipped 
with Timken Roller Bearings. Can be driven either direct 
by motor or by belt. 

Our catalog is yours for the asking 


THE MUELLER MACHINE CO., Inc. 


TRENTON, NEW JERSEY 
P. O. BOX 758 
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RELIABLE 
PORCELAIN ENAMELING 
PLANTS 


Present day demands in the porcelain enameling industry require utmost 
reliability and service The best is not only the cheapest in the long run, 
but it insures a positive guarantee of quality that makes for repeat orders 
and increasing business. 
This company has developed under its well-known PEMCO trade name, 
three fundamental features of operation in connection with porcelain 
enameling plants, covering 

COMPLETE EQUIPMENT 

COMPLETE LINE OF PORCELAIN ENAMELS — 

COMPLETE SERVICE 


To each of these, we have devoted the utmost care.and attention to the 
last detail. You can enjoy the benefit of this broad experience, with an 
assurance of permanent satisfaction and greatest results. 


We are in position to design and equip your plant. 
We are in position to furnish you with the best porcelain Enamels 
and such as you may require for your particular work. 
We are in position to give you the best service to insure contin- 
uous and reliable production 


Put your requirements up to us 
The Porcelain Enamel & Manufacturing Co. 
BALTIMORE, MD. 
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ENAMELS IN ALL COLORS 
COMPLETE ENAMELING SERVICE 

for CAST IRON for STEEL 


ZIRCONIA 


NATURAL DIOXIDE 
POWDERED IN LUMPS 


WHITE REFINED—Free From Iron 


| COLORING 
OXIDES YY OXIDES 


capMium CHROME 
SULPHIDE 


COLORS for CHINA & GLASS | 


Overglaze Underglaze Body colors 
Opaque _ Transparent Enamels 


| 

w 


